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Abstract
Sterba, Aaron Michael, PhD. The University of Memphis. August 2013. The
Relationship of Sleep and Exercise to Salient Indicators of College Student Emotional
Well-Being. Major Professor: Dr. Suzanne H. Lease.
University counseling centers are reporting that more students are seeking services, and
that these students are experiencing more serious psychological distress than in previous
years. Counseling center staff members are at the forefront of managing the increased
mental health issues presenting on college campuses. Given the prevalence of mental
health issues, there is an increasing need to identify health-promoting variables that could
be used in treatment or prevention efforts. The present study focused on the health
behaviors of quality sleep and exercise and investigated their relationships to commonly
occurring mental health concerns of depression, social anxiety, and disordered /eating
concerns. The moderating effect of gender was also examined. Using archival data
gathered from 418 male and female undergraduate students who had sought counseling
center services across the 2011 academic year, hierarchical regressions tested the
combined effects of sleep and exercise in predicting scores on the measures of social
anxiety, depression, and eating concerns and whether gender moderated the health
behaviors – emotional distress relationships. Significant relationships were found
between sleep quality and all three emotional distress variables (social anxiety,
depression, and eating concerns), while exercise frequency was predictive of only
decreased social anxiety when controlling for quality sleep. Although women in the
sample were found to endorse more markers of emotional distress across all three mental
health variables, gender did not moderate the relationships between health behaviors and
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emotional distress. Clinical implications of the findings and future research directions are
discussed.
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Chapter 1
Introduction
A significant amount of attention is being focused on the emotional health and
well-being of college and university students. Although tragic incidents of homicide and
suicide (Virginia Tech in 2007 and Northern Illinois in 2008) garner mass media
attention, concerns about identifying college students’ emotional distress (e.g., anxiety
and depression) and concomitant behavioral manifestations (e.g., social isolation and
eating disorders) have been present on university campuses for a number of years
(Hollingsworth, Dunkle, & Douce, 2009). Psychologists and other mental health
professionals who staff university counseling centers are often at the forefront of
attempting to minimize incident rates or manage behaviors associated with emotional
dysfunction (Much & Swanson, 2010). University counseling centers are reporting that
more students are seeking services and that these students are experiencing far more
serious psychological distress than in previous years (AUCCCD, 2010; Benton,
Robertson, Tseng, Newton, & Benton, 2003; Gallagher, 2006, 2010, 2012; Rando, Barr,
& Aros, 2008; Soet & Sevig, 2006; Voelker, 2003).
Specifically, Gallagher (2006, 2010, 2012), in surveying counseling center
directors, noted that consistently over 90% of the participating institutions endorsed the
perception that pathology in college settings has increased, as evidenced by such
observations as increases in suicide accounts, self-injury reports, crisis counseling needs,
eating disorders, past sexual trauma reports, and sexual assaults. Additionally, Soet and
Sevig (2006) noted that the number of college students accessing counseling center
services has risen between 40-55% in the past decade, with between 25-30% of college
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students utilizing services across their college careers. These studies reinforce the
importance of identifying ways to help the college student population better manage life’s
stressors and address overall emotional health before they experience more severe
distress.
Although such studies have reported increases in both severity of pathology and
use of mental health services, they are, at present, only based on the perceptions of
college counseling center staff, suggesting that more empirical information is necessary
to better understand the causes of the usage trends (Much & Swanson, 2010). There have
been several theories posited as to the reasons for why these increases have occurred.
Although a full exploration of this subject is beyond the scope of this research, a brief
review of the most commonly mentioned contributing factors is warranted.
Four of the more commonly cited factors influencing the increased severity of
pathology seen in university counseling centers and the increased rates of clinical usage
are described below. First, the impact of disability legislation on college student
admission and accommodations in higher education have resulted in significantly more
students attending college. A generation ago, those students may not have had the support
in place necessary to have managed the college experience successfully (Mowbray et al.,
2006). Second, there is some belief that individuals who might not previously have even
made it to college are being more successfully managed via psychotropic medications
and other treatment modalities allowing them to reach further academically related goals
than previous generations (Hunt & Eisenberg, 2010; Mowbray et al., 2006). Others have
suggested that as the stigma related to mental health concerns decreases in western
society, that the use of psychological services may have increased, simply because people
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feel less shame or discomfort in seeking out professional help (Stone & Merlo, 2012).
This argument is a tenuous one given that current studies continue to report a significant
stigmatization of mental health and the associated use of psychological services (Stone &
Merlo, 2012). Finally, it is possible that being part of a society that by its nature (often
related to the technologically “plugged in” aspect of the present day) may induce higher
stress levels while at the same time be less likely to teach coping mechanisms leads to an
overall decrease in psychologic resilience (Kadison & DiGeronimo, 2004; Mowbray et
al., 2006).
Despite not fully knowing the causes for the increased service demands, there still
remains a widespread acceptance that the severity of pathology is increasing and that the
utilization of counseling center services is rising. In particular, there are three central
issues prevalent within the university community and often treated in counseling centers
– social anxiety, depression, and eating related concerns (also referred to as disordered
eating). Social anxiety, depression, and disordered eating have been identified as three of
the most prevalent and concerning issues in the college student population, and warrant
research aimed at reducing the impact and occurrence of these prevalent campus concerns
(CSCMH, 2009). Those clinical issues are the focus of the current study.
Social Anxiety
Social anxiety is the anxiety one experiences in social or performance settings.
There are three main components that comprise social anxiety; physiological arousal, fear
of negative evaluation, and avoidant behavior (Bandelow & Stein, 2004). When one’s
social anxiety causes distress or significant impairment in one’s daily functioning, a
diagnosis of Social Phobia is warranted (Bandelow & Stein, 2004). Rates of anxiety
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disorders as a whole in college students mimic those of the general population, with
studies typically finding diagnosable anxiety disorders at the rate of between 10% and
14%, with social phobia and social anxiety disorders making up the large majority of all
anxiety disorders (Blanco et al., 2008).
Diagnosable anxiety disorders have been well researched both in the general
population and within the college setting, however research exploring the rates of social
anxiety and subclinical anxiety in a non-clinical college student population is sparse. The
most relevant research has examined general feelings of anxiety and social avoidance
(Purdon, Antony, Monteiro, & Swinson, 2001). Studies of the general population have
noted that 40% of people would label themselves shy and upwards of 90% report having
periods in their life where they would consider themselves to be shy (Purdon et al., 2001;
Zimbardo, 1977). Furthermore, Liebowitz (2003) argued that most people experience
social anxiety when exposed or called upon to perform in novel situations or with an
audience of strangers. Merikangas, Avenevoli, Suddhasatta, Zhang, and Angst (2002)
reported on the findings of a prospective study following a sub-sample of 591 male and
female subjects over 21 years of age. They found that 5.6% of their sample met the
criteria for severe social anxiety, 11% met the criteria for moderate, and 23.7% met the
criteria for mild social anxiety. This study is in line with general population samples that
have shown rates of diagnosable social anxiety disorders between 8-15% with general
difficulty within social settings occurring in 40% of the population respectively.
In the only study to date exploring subclinical social anxiety in a college student
population, Purdon et al. (2001) found that over 90% of college students experienced
subclinical social anxiety that could disrupt academic, social, and personal functioning.
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This is particularly relevant when considering that only 30% of those individuals with
diagnosable anxiety disorders seek treatment (Purdon et al., 2001). The need to access
those students who might be struggling with subclinical levels of social anxiety is further
support for examining whether lifestyle behaviors such as sleep and exercise could be
potential treatment options.
Depression
Similarly, depression is quite common on college campuses with prevalence rates
ranging between 15%-20% (ACHA-NCHA, 2009, 2012; Gawrysiak, Nicholas, & Hopko,
2009). Depression is characterized by a multitude of symptoms such as markedly
diminished interest or pleasure, weight loss or gain, sleep difficulties, fatigue, low
energy, feelings of worthlessness, feelings of helplessness, and diminished ability to
concentrate or focus (APA, 2000). According to the ACHA’s National College Health
Assessment (ACHA-NCHA) (2009), depression ranked as the fourth highest health
related concern in university students, behind only allergy, sinus, and back problems.
Clearly, depression and anxiety are well established concerns in the general
population and increasingly across college campuses nationwide. With reported rates of
anxiety and depression in a university cohort hovering around 20% in a recent survey of
counseling centers, it is important to engage in work that might result in lowering those
numbers (ACHA, 2009).
Disordered Eating
Another longstanding and prominent issue on college campuses is related to selfimage, more specifically one's relationship with his or her own body (NEDA, 2006).
Disordered eating and related concerns are a visible and primary area of concern in
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college campus communities and addressing them comprises an important component of
the work provided by university counseling centers (Soet & Sevig, 2006). University
counseling centers often employ specific members of their staff who devote a significant
portion of their work to coordinating the treatment of eating related concerns. Eating
disorders have been and continue to represent the highest mortality rate of any mental
health concern (NEDA, 2008). Twenty percent of the people who suffer from eating
disorders will die prematurely from complications related to their disorder, including
suicide and heart problems (NEDA, 2008).
For the purposes of this study, the terms ‘eating concerns’ and 'disordered eating'
will serve to represent evidence of disordered eating, body image concerns, and other
evidence of problematic relationships individuals may have with food, body, and/or
exercise. Prevalence of diagnosed eating disorders on college campuses ranges from 8% 17% (NEDA, 2006), with estimates of those students identifying subclinical levels of
disordered eating being significantly higher. In some studies, subclinical eating concerns
have been noted to be representative of the norm rather than the minority, especially
among the female portion of the student body (NEDA, 2006). According to results of the
2007 National Eating Disorders Screening Program, in which 16,935 students were
screened, 62% of university female students exhibited some level of disordered eating.
Additionally, eating disorders are broadly under-treated in the United States, with less
than half of U.S. adults with eating disorders ever having reported seeking treatment for
their condition in their lifetime (NEDA, 2008). Due to their prevalence on university
campuses, eating related concerns was the third focus of this study.
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Additionally, research evidences that rates of anxiety, depression, and eating
disorders vary considerably by gender (ACHA-NCHA, 2009; Gawrysiak et al., 2009;
Kessler, Chiu, Demler, & Walters, 2005; Nolen-Hoeksema & Hilt, 2009). In the case of
social anxiety the evidence is less clear, however there still remains some consensus that
women experience social anxiety at higher rates than their male peers (Kessler et al.,
2005). In relation to anxiety, the rates were roughly 2:1 women to men, although the
study did not separate out different forms of anxiety and reported them in sum. Prior
research specific to social anxiety has noted that women do experience social anxiety
more often than their male peers (Kessler et al., 2005). Specifically, within the college
population, the American College Health Association’s National College Health
Assessment (ACHA-NCHA) (2009) reported 9% of females and 1.6% of their male peers
indicated a prior diagnosis of an eating disorder while 11.9% of women and 6.3% of men
surveyed reported a prior diagnosis of depression.
Health-Promoting Behaviors
Although there is debate as to whether student pathology is in fact on the rise and
whether risk assessment teams are effective in managing risk (Much & Swanson, 2010),
there is no debate regarding the need for counseling center professionals to enhance their
effectiveness in treating these students. A component of those counseling services is
understanding the possible factors negatively affecting emotional well-being as well as
factors that might increase emotional resilience, adaptation, and ability to flourish. This
focus on client assets or enhancing protective factors is consistent with the counseling
psychology philosophy of building on client strengths and preventing or reducing the
severity of distress (Murdock, Alcorn, Heesacker, & Stoltenberg, 1998). It is also an
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approach that is congruent with the educational focus of many university and college
counseling centers (Sokol, 2009). In focusing on the role of a counseling center within a
university setting, the International Association of Counseling Services (IACS), the
accrediting board for college counseling centers, recommends the following approach. A
university counseling center should serve the community in three essential ways. First, it
should provide direct counseling to students experiencing personal and/or academic
difficulties. Second, it should serve the community in a preventative role via helping
students discover better ways to learn and cope. Finally, it should support and enhance
the healthy growth and development of students via consultation and outreach to the
larger campus community (Boyd et al., 2003). This model is also in line with the tenets of
health psychology that support reducing the community burden of mental health concerns
via targeting larger populations with prevention and promotion strategies related to health
behaviors that are low cost, effective, and accessible (WHO, 2008).
In keeping with this suggested model, particularly the aspect of protective factors
via the promotion of health behaviors to address emotional distress, two protective
factors, regular, adequate, and quality amounts of exercise and sleep, are gaining
momentum in both the larger community and university settings respectively. In
following the mission set out by the IACS for counseling center work, the present study
aims to build upon the identification and understanding of exercise and sleep. It is
possible that these variables, which are frequently in short supply among college
students, relate to their emotional well-being. The present research extends exploration
into these two variables and the relationships between them and the common presenting
clinical issues of social anxiety, depression, and disordered eating.
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Exercise. Across virtually all disciplines, age groups, and cultures, exercise has
been shown to have positive effects on general well-being, increased overall health, the
reduction of health risks, and reduced negative emotional states (Blanco et al., 2008,
Daley, 2008; Ekkekakis, Backhouse, Gray, & Lind, 2008; Motta, McWilliams, Schwartz,
& Cavera, 2012; Reed & Ones, 2006; Strohle, 2009; Warburton, Nicol, & Bredin, 2006;
Wipfli, Rethorst, & Landers, 2008). Specifically, deficits in exercise have been linked to
increased risk for numerous diseases, including cardiovascular disease, a number of
cancers, hypertension, diabetes, bone and joint disease, and with a significant increased
risk of mortality (CDC 1996; Meng & D'Arcy, 2013; Strohle, 2009). Additionally,
regular moderate exercise has been associated with decreased risk for the above
mentioned health concerns along with increased rates of emotional and psychological
health (Blanco et al., 2008; CDC 1996; Daley, 2008; Motta et al., 2012; Strohle, 2009;
Warburton et al., 2006). In a recent meta-analysis exploring the positive effects of
exercise on emotional health, numerous general and clinical population based studies
highlighted the benefits of regular exercise including reduced rates of anxiety,
depression, disordered eating, anger, stress, and substance dependence, along with
increased general health related quality of life (Stathopoulou, Powers, Berry, Smits, &
Otto, 2006).
Prior research studies exploring the impact of inadequate exercise have supported
a variety of detrimental effects. Many have revealed that deficits in exercise are
associated with a range of negative health outcomes such as higher incidences of
mortality, cardiovascular disease, diabetes, a broadening variety of chronic diseases,
obesity, hypertension, and bone and joint diseases (Blanco et al., 2008; CDC 1996; Meng
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& D'Arcy, 2013; Strohle, 2009; Warburton et al., 2006). The relationship between low or
inadequate physical activity levels and depressive symptoms has received the majority of
the research attention, but negative relationships across a multitude of physical,
psychological, and quality of life indices (Stathopoulou et al., 2006) have been
demonstrated. One's overall emotional health serves as a salient factor when trying to
gauge the general functioning of the individual and has shown to have a positive
relationship with regular exercise (Blanco et al., 2008; Daley, 2008; Motta et al., 2012;
Stathopoulou et al., 2006; Warburton et al., 2006).
Despite the known benefits of exercise, few college students engage in regular
physical activity. In a national sample, the United States Department of Health and
Human Services (USDHHS; 2000) reported that only 35% of 21 year olds engaged in
regular vigorous exercise - a drop from 70% of 12 year olds. More recently the American
College Health Association (ACHA, 2009), in a national sample of college students,
found that 43% of college students do not meet the guidelines set out for regular exercise.
Regular exercise guidelines, as defined by the USDHHS (2008), set forth a minimum of
150 minutes of moderate aerobic exercise per week, or 75 minutes of vigorous exercise
per week to obtain substantial health benefits. Clearly there is a significant drop in the
rate of exercise during the adolescent to young adult years, with the transition to young
adulthood being associated with increased sedentary behaviors (Gordon-Larsen, Nelson,
& Popkin, 2004). Although increased sedentary behaviors (i.e., studying, homework) are
a likely contributor, there are several other plausible reasons for the steep decline in
activity levels in this age group including the shifting away from organized gym classes
and sport participation as students leave high school and enter college and the fact that
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few universities require students to engage in regular exercise (Gordon-Larsen et al.,
2004).
Sleep. Similar to deficits in physical activity, college students also experience
significant sleep deficits or disruptions (ACHA, 2009, 2012; Anderson, 2010; Gaultney,
2010). Sleep deficits are associated with numerous negative health related outcomes
including such health risks as substance use, physical inactivity, physical aggression, and
suicide ideation (Vail-Smith, Felts, & Becker, 2009). For example, insufficient and
disrupted sleep has been linked to problems including increased rates of a number of
chronic diseases, physiological illnesses, and reduced immunity functioning, and noted as
a significant contributor to both occupational and traffic accidents (Division of Adult and
Community Health, National Center for Chronic Disease Prevention and Health
Promotion, 2008). In college students, sleep deficits have been associated with students’
rates of depression and anxiety, ability to regulate emotions and manage stress, capacity
for coping, academic performance, substance use, physical aggression, and suicide
ideation (Barber, Munz, Bagsby, & Powell, 2009; Carney, Edinger, Meyer, Lindman, &
Istre, 2006; Jensen, 2003; Vail-Smith et al., 2009).
Additionally, research has posited sleep’s beneficial role in physical, cognitive,
and psychological well-being, and suggested that sleep disruption can be a key player in
psychiatric and physical diseases (Brand & Kirov, 2011). Sleep has been shown to have
positive effects in the lives of adolescents, college student participants, and adults across
the lifespan (Baglioni, Spiegelhalder, Lombardo, & Riemann, 2010; Carney et al., 2006;
Fuligni & Hardway, 2006; Kelly, 2004).

11

The focus on adequate exercise and sleep becomes especially salient on college
campuses for several reasons. As noted above, regular exercise (Waldron & Dieser,
2010) and sufficient sleep have consistently trended downward in recent years, resulting
in decreased rates for both (Buboltz, Brown, & Soper, 2001). Additionally, mental health
concerns such as anxiety, depression, health and wellbeing concerns, body concerns, and
disordered eating have been associated with poor sleep and/or lack of physical exercise
(Blanco et al., 2008; CDC 1996; Motta et al., 2012; Strohle, 2009; Warburton et al.,
2006; Wipfli et al., 2008). Providing services for those with these psychological concerns
comprises a large majority of university or college counseling center staff’s clinical work.
As such, it would be valuable to understand behaviors like exercise and sleep that could
be fostered and that would reduce the rate of these concerns, specifically social anxiety,
depression, and disordered eating.
Statement of the Problem
The transition to college and the developmental changes encountered during the
traditional college age years can be difficult for many individuals to navigate. The
literature supports this notion, with researchers reporting that many traditional-age
students struggle with the transition to higher education from high school (Kadison &
DiGeronimo, 2004). College students experience significant stressors such as
individuating from family, transitioning to college, making and building new social
networks, academic pressure, developing a career path, the emergence or continuation of
sexual relationships, and the emergence or continuation of substance use, among others.
When these developmental shifts occur without full success, affective disorders and
behavioral problems, including disordered eating, are likely to manifest.
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No studies were identified that have attempted to explore the associations of the health
behaviors of sleep and exercise in combination with markers of emotional distress that
are quite common in the college population: social anxiety, depression, and eating
concerns.
Much of the current research on sleep and exercise has focused on a clinical,
diagnosed population, particularly in looking at disordered eating. It is important to look
at disordered eating in a more general college student sample that is seeking a broad
range of services rather than specialized samples such as athletes or sorority members
(Alexander, 1998; Eisenberg, Nicklett, Roeder, & Kirz, 2011). The issue of exploring a
subclinical or undiagnosed population is critical given the increased likelihood of
successful recovery with early detection and treatment of disordered eating
symptomatology (Eisenberg et al., 2011). The sample of the present study, although not
entirely representative of the general student population, does include students who were
seeking 'counseling services' for non-clinical issues, particularly performance
enhancement within the realm of sport, as well as a range of emotional health issues.
Understanding how exercise and sleep are associated with subclinical eating related
concerns could be useful for clinicians working with a more generalized student
population, particularly given the evidence that subclinical eating concerns are far more
prevalent than diagnosable eating disorders in a college student population.
This study will explore whether amounts of quality sleep and exercise are
predictive of three of the most common college student complaints presenting to college
counseling centers: social anxiety, depression, and eating concerns. Examining the two
health behaviors in conjunction allows for understanding the relative strength of each
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protective health behavior when controlling for the other. Based on literature that
suggests that levels of social anxiety, depression, and eating concerns vary for women
and men (ACHA-NCHA, 2009; Gawrysiak et al., 2009; Kessler et al., 2005; NolenHoeksema & Hilt, 2009), this study will examine gender as a potential moderating
variable in the relationships between sleep and exercise and the outcome variables (i.e.,
social anxiety, depression, and eating concerns).
Although the results of the present study will be useful to those conducting
clinical work, findings may prove to be useful to other college professionals and the
general population. If quality sleep and moderate regular exercise are predictive of lower
rates of emotional distress, as hypothesized, counseling center professionals could
disseminate this information across campus through their own clinical work and campus
and community outreach efforts. These efforts could be especially fruitful if their college
professional peers, across their respective disciplines, also champion the importance of
these two variables in relationship to the emotional health of college students.
Research Questions and Hypotheses
Based on prior research that has addressed some of the variables discussed above,
the following questions are posed, followed by the research hypotheses of this study:
1. Do quality sleep and levels of exercise predict scores on measures of social
anxiety, depression, and eating concerns?
2. Does gender moderate the relationships between quality sleep, levels of exercise
and the measures of social anxiety, depression, and eating concerns?
Three separate multiple regression analyses will be calculated, one each for social
anxiety, depression, and eating concerns.
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Hypotheses of the study are listed below:
1. Quality sleep and exercise will predict significant amounts of variance in the
measure of social anxiety. Higher reported amounts of quality sleep and exercise
will predict lower scores on the measure of social anxiety.
2. Quality sleep and exercise will predict significant amounts of variance in the
measure of depression. Higher reported amounts of quality sleep and exercise will
predict lower scores on the measure of depression.
3. Quality sleep and exercise will predict significant amounts of variance in the
measure of eating concerns. Higher reported amounts of quality sleep and
exercise will predict lower scores on the measure of eating concerns.
4. Gender will moderate the relationships between quality sleep and exercise and the
dependent variables of social anxiety, depression, and eating concerns, but no
direction for the moderating effect is specified.
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Chapter 2
Literature Review
There is significant cost to the individual, institution, and the campus community
at large when students fail to succeed in their college endeavors (Brockelman, 2009;
Eisenberg, Gollust, Golberstein, & Hefner, 2007; Fallahi, Austad, Fallon, & Leishman,
2009; Hartley, 2010). In recent years, the emotional health of college students has gained
more attention as a correlate of student success. More specifically, mental health
problems are associated with a number of problematic academic issues, including college
dropout, poor academic performance, substance abuse, suicidal behavior, and campus
related violence (Brockelman, 2009; Eisenberg et al., 2007; Fallahi et al., 2009; Hartley,
2010). Calculating the full emotional and financial costs of such failures is quite
challenging. It is clear however, that mental health concerns undermine one’s ability to
function independently, a key aspect of the developmental challenges encountered during
late adolescence and early adulthood (Brockelman, 2009), and can result in lasting
psychological concerns that impact multiple aspects of life. Three such areas, social
anxiety, depression, and disordered eating are the focus of this study. This study also
addresses whether engaging in physical activity and receiving quality sleep reduce the
occurrence of these issues.
Social Anxiety in College Students
The National Comorbidity Survey indicated that social anxiety is one of the most
common mental illnesses, ranking third behind depression and alcohol abuse (Kessler et
al., 2005). The terms 'social phobia' and 'social anxiety' are often used interchangeably in
the literature. Social phobia refers to the diagnosable condition whereas social anxiety
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refers to the general condition or the milder presence of social discomfort. The
Diagnostic and Statistical Manual of Mental Disorders (4th ed., text rev.; DSM-IV-TR;
American Psychiatric Association, 2000) defines social anxiety (social phobia) as an
intense fear of negative evaluation from others, and a chronic concern and self-doubt
about one's social ability and social performance.
Social anxiety typically consists of three core components - physiological arousal,
fear of negative evaluation, and avoidant behavior. Other characteristic aspects of social
anxiety are more commonly recognized as varying degrees of interpersonal shyness with
the core issue resulting from fears of appraisal or rejection. Often socially anxious
individuals will fear embarrassing themselves, being noticed for showing their anxiety
symptoms (i.e., blushing, sweating, shaking, generally seeming outwardly nervous), and
exhibiting anticipatory fears and behaviors of avoidance of the feared situations. Social
anxiety may generalize to other social situations or may remain relatively situation
specific, often in the form of fears of public speaking and/or meeting new people. For the
purposes of this study, the focus will be on social anxiety rather than the less common
social phobia.
Social anxiety begins to emerge in childhood and becomes more prevalent in
early adolescence (Barlow, 2002). Social anxiety can contribute to significant disruptions
in functioning in educational, athletic, and interpersonal domains (Fehm, Beesdo, Jacobi,
& Fiedler, 2008). The social performance microscope that typifies many college
environments can serve as a breeding ground for the emergence or exacerbation of social
anxiety. Rates of anxiety disorders in college students mimic those of the general
population, with studies typically finding diagnosable anxiety disorders at the rate of
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between 10% (social phobia) and 14% (social anxiety) (Blanco et al., 2008).
Higginbotham and Rando (2010) noted that 18.5% of college students surveyed reported
anxiety impeded their academic performance. Additionally, they noted that 48.6% of
students reported experiencing overwhelming anxiety in the past 12 months.
Generally research has supported the prevalence of social anxiety to be greater in
women than men, at a ratio of 3:2 (Kessler et al., 2005). Beyond the slight difference in
prevalence rates, few gender differences have been noted with the exception of the
severity of fear observed in certain situations (i.e., women reported markedly higher
anxiety in talking to authority figures and going to parties whereas men reported higher
levels of anxiety in such things as urinating in public places) (Turk et al., 1998).
Social anxiety has received limited research attention in the college student
population. Purdon et al. (2001) investigated the frequency of social anxiety symptoms
via self-report measures of social anxiety and social desirability. Additionally, they
explored how anxiety influenced participants' immediate impressions of others on such
personal characteristics as intelligence and physical attractiveness. They also explored the
relationship between social anxiety and immediate perceptions of others who physically
appeared anxious. As in general population samples, they found that most of the students
had experienced anxiety symptoms in social situations with some participants having
experienced all symptoms at some point (Purdon et al., 2001). Additionally, they found
that people tended to think less highly of those they perceived as showing signs of
anxiety. Interestingly, those individuals who scored high on social anxiety were more
likely to negatively evaluate others they perceived to be socially anxious (Purdon et al.,
2001).
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Some studies have investigated particular behaviors or settings that are
representative of areas of difficulty for those suffering with social anxiety. One such
study aimed at exploring the cognitive factors associated with depression, incorporated
social anxiety as one of its variables (Johnson, Johnson, & Petzel, 1992). They noted that
those students who endorsed high levels of social anxiety may be at higher risk for
depression than their low socially anxious peers (Johnson et al., 1992).
A similar study was conducted by Lesure-Lester (2001) who examined the
anxiety-provoking situation of dating. Not surprisingly, those students who were found to
be more competent at dating and more assertive in social situations also noted lower
levels of social anxiety (Lesure-Lester, 2001).
Kashdan and Roberts (2004) presented more evidence supporting the various
ways that social anxiety negatively impacts the lives of college students. They were
interested in determining what impact increased self focus might have on a sample of
undergraduate students. In a sample of 91 undergraduates, they found that individuals
with high levels of social anxiety experienced less positive affect and more negative
affect than their low socially anxious peers (Kashdan & Roberts, 2004).
Depression in College Students
According to the World Health Organization (2008), depression is the leading
cause of disability among all diseases or illnesses worldwide. Consistent with other
general population epidemiological samples, depression is common on college campuses
with prevalence rates ranging between 15%-20% (ACHA, 2009: 2012; Gawrysiak et al.,
2009). Depression is characterized by a multitude of symptoms such as markedly
diminished interest or pleasure, weight loss or gain, sleep difficulties, fatigue, low
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energy, feelings of worthlessness, feelings of helplessness, diminished ability to
concentrate or focus, and in more extreme cases thoughts of death that impede on one’s
daily functioning. Depression, as defined in the DSM-IV-TR (American Psychiatric
Association [APA], 2000) is characterized as depressed mood for most of the day, for
more days than not, or as indicated by either participative account or observation by
others, for at least two weeks. The essential feature of a major depressive episode is a
period of at least two weeks during which there is depressed mood or the loss of interest
or pleasure in nearly all activities.
According to the ACHA’s National College Health Assessment (NCHA, 2009,
2012), depression ranked as the fourth highest health related concern in university
students, behind only allergy, sinus, and back problems. In further reviewing the results
of the bi-annual survey of the NCHA, Higginbotham and Rando (2010) noted that 11.4%
of college students surveyed reported depression as impeding their academic performance
with 30.4% of those students reporting they felt so depressed it was difficult to function.
Symptoms of depression have the capacity to significantly impact the lives of college
students in myriad ways. Even mild symptoms of depression have been associated with
deficits in cognitive functioning, social withdrawal, and decreased motivation/goal
achievement, life satisfaction, and overall academic performance (Brown & Schiraldi,
2004). Within the ACHA's national study, 43% of college students reported that they had
been so depressed at some point within the last year that they had been unable to study
(ACHA, 2009). Additionally, more recent university based studies have noted that
depression in college aged individuals has increased in the last decade, with the rates of
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those students coming to counseling centers with moderate to severe depression
increasing from 34% in 1997 to 41% in 2009 (Guthman, Iocin, & Konstas, 2010)
Recent research has indicated that college students are at risk for mental health
concerns, especially depression, because of the unique stressors they experience. Such
stressors include fear of failure, demands on time, loneliness, financial pressures, low
self-esteem, and poor coping strategies, all of which may contribute to depression in
college students (Reed, McLeod, Randall, & Walker, 1996). These factors are often noted
as sources of stress in young adults, and can be chronic sources of stress. A strong
relationship between depression and stress in the lives of undergraduates has been well
documented in the literature (Dyson & Renk, 2006). Depressed college students are more
likely to experience academic problems, lower grades, increased pressure from peers,
deficits in coping skills, difficulty making friends and decreased acceptance, feel rejected
and/or unloved, lack of motivation, and have difficulty adjusting to the independence of
being away from home (Dyson & Renk, 2006; Furr, Westefeld, McConnell, & Jenkins,
2001).
In a study exploring depressive symptoms among college students from a nonclinical population, Furr et al. (2001) identified academic problems, loneliness, economic
problems, and relationship difficulties as the four most commonly cited causes of
depression. Additionally, they noted that 53% of the 1455 college students surveyed
reported they felt depressed during their time in college, with 9% of those students also
endorsing thoughts of suicide during this time. Of those students endorsing thoughts of
suicide, 49% cited hopelessness as a contributing factor. Only 17% of the 53% that noted
feeling depressed during their time in college actually sought out counseling (Furr et al.,
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2001). With the knowledge that such a small percentage of depressed college students are
likely to seek out counseling help, health promoting behaviors that these students may
actually be able implement on their own are likely to have greater potential in reaching a
broader range of the college student population.
In further support of the growing number of college students experiencing mental
health concerns, Blanco et al. (2008) utilized data from the National Epidemiologic Study
on Alcohol and Related Conditions to assess the prevalence of psychiatric disorders and
rates of treatment among college students and their age based peers in the United States.
Their sample included 2,188 participants, 19-25 year olds that attended college and 2,904
that did not. They found that 10.6% of the college sample met criteria for a mood
disorder while only 34.1% of those students actually sought out treatment. In another
large university based sample, Eisenberg et al. (2007) found that 13.8% of
undergraduates and 11.3% of graduate students screened positive for depression.
In addition to the previously noted health concerns, several studies have noted the
serious negative associations between mental health problems and measures of academic
success. In a national sampling of 66 institutions and over 28,000 students (CSCMH,
2009), academic distress was related to all measures of mental health and most strongly
correlated with depression and anxiety. Additionally, they noted that higher levels of
academic distress were related to self- reported lower GPA. In another national sampling
Kessler et al. (1995), using data from the National Comorbidity Study (NCS), found that
those students with a prior mental health diagnosis had roughly a 10% lower graduation
rate.
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Research across the last several decades has shown that although depression does
not discriminate, it does affect certain groups in greater numbers than others, most
notably women (Kessler et al., 2003; Nolen-Hoeksema & Hilt, 2009). The consensus of
research comparing rates of depression between women and men shows that women are
diagnosed with depression roughly twice as often as men (Kessler et al., 2003). Although
this number may be inflated given the evidence that men are far less likely to seek out
treatment than women, the numbers still suggest an imbalance even when accounting for
the impact of men's reluctance to seek treatment (Addis & Mahalik, 2003).
The research identifies many reasons for why there is such an imbalance in the
rates of diagnosed cases of depression. Some of the more prevalent hypotheses being
stress related explanations such as issues of abuse and victimization (Costello, Erkanli,
Fairbank, & Angold, 2002) and the chronic strain of gender role expectations placed
upon women in our society (Nolen-Hoeksema, Larson, & Grayson, 1999). The research
is clear that there are no gender differences in rates of depression prior to early
adolescence. At the age of 13-14, women begin to experience depression at significantly
higher rates than their aged based male peers. This statistical difference remains constant
across the adolescent, early adulthood, and adult years (Kuehner, 2003; NolenHoeksema, 1994). A thorough review of this material is beyond the scope of this paper,
however, given the clear evidence of significant gender differences in the rates of
depression, some focus on exploring if gender moderates the effect of health promoting
behaviors is warranted in the current study.
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Disordered Eating in College Students
For the purposes of this study the terms ‘eating concerns’ or 'disordered eating'
will serve to represent evidence of disordered eating, body image concerns, and other
evidence of problematic relationships individuals may have with food, body, and/or
exercise. Disordered eating and eating disorders encompass a number of characteristic
behaviors, attitudes, and beliefs and as such represent a rather complex set of criteria.
Anorexia Nervosa (AN), Bulimia Nervosa (BN), Binge-Eating Disorder (BED), and
Eating Disorder Not Otherwise Specified (EDNOS) represent the diagnosable end of the
symptom range with 'disordered eating' more broadly encompassing the range of
behaviors, attitudes, and beliefs that are representative of both clinical and subclinical
levels of disturbance. All involve some level of disturbances in eating behaviors,
including restriction of food intake, purging behaviors, such as vomiting, laxative use, or
exercise, and binging behaviors, as well as feelings of distress or extreme concern over
body shape, size, and weight (APA, 2000; National Association of Anorexia Nervosa and
Associated Disorders, 2000).
Anorexia nervosa is defined as the refusal to maintain a minimally normal body
weight, while bulimia nervosa is defined as repeated episodes of binge eating followed by
inappropriate compensatory behaviors (APA, 2000). For both diagnoses, an essential
feature is some representation of disturbance in the perception of one's body weight and
shape. BED is characterized by recurrent episodes of binge eating, with no compensatory
behaviors. EDNOS is exemplified by patterns of preoccupation with a number of
concerns including focus on calories, fat, or other nutritional facts of food; preoccupation
with weight; body dissatisfaction; unhealthy eating; and periods of vomiting and/or
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excessive exercise in individuals that do not warrant a full diagnosis of anorexia nervosa
or bulimia nervosa. It has been suggested that the majority of college women more
typically fall into the EDNOS category, exhibiting some combination of subthreshold
anorexic and/or bulimic symptoms (Parham, Lennon, & Kolosi, 2001; Schwitzer,
Rodriguez, Thomas, & Salimi, 2001). As such, examining the more broadly defined
'disordered eating' is likely to be useful for the typical college based population.
The culture of many college campuses serves as a microcosm of the larger
American culture whereby appearance, specifically one’s body, plays a powerful role in
defining one’s perception of how they fit in with their peers. There is some evidence that
women who feel comfortable with their bodies (i.e., have a positive body image) also
experience greater emotional well-being (Campbell & Hausenblaus, 2009). Researchers
have identified significant rates of disordered eating on college campuses, with numbers
ranging from 5%-15% of females endorsing moderate to high levels of eating and body
image concerns. The issue may be even more prevalent given the belief that the majority
of individuals experiencing disordered eating do not seek out treatment (CSCMH, 2009).
Even considering the likelihood of underreporting, eating concerns are the second
most common (after depression) self-reported psychiatric diagnosis among college
students (Soet & Sevig, 2006). Additionally, more than three quarters of college students
report dissatisfaction with their weight (Soet & Sevig, 2006). According to a national
study conducted by the National Association of Anorexia Nervosa and Associated
Disorders (2000), it is vital to focus on eating concerns in the late adolescent and early
adult population given that 86% of reported cases evidence onset of an eating disorder by
age 20 with 43% of those cases reporting onset between the ages of 16 and 20. The early
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age of onset and the probable role of stress and life transitions in the development of
disordered eating are strongly associated with coming to college (Dunn, Larimer, &
Neighbors, 2002). Additionally, early detection and treatment are the most salient
markers of treatment success in addressing eating disordered behaviors in therapy,
serving to further support the importance of addressing this mental health concern in a
young adult population.
In a study by Zivin, Eisenberg, Gollust, and Golberstein (2009) at a large public
university, the authors reported on the prevalence and duration of mental health concerns
in a college cohort. It is one of the few studies that examined mental health concerns
longitudinally. Although limited by its execution at a single university, it serves as a
significant addition to the current literature base in understanding the present needs for
attention to mental health on today’s college campuses. The authors assessed symptoms
of common mental disorders, most notably anxiety, depression, and eating disorders.
Seven hundred sixty-three students completed the battery of instruments at both
collection times, 2005 and 2007 respectively. The results of their study showed that over
one-third of the sample reported mental health problems in the 2005 survey and more
than 60% of those who reported prior issues continued to display mental health concerns
at a two year follow up in 2007 (Zivin et al., 2009). Additionally, in evidencing the
persistence of certain conditions, disordered eating was highlighted as the most
persistent, as 59% of those that had noted it as a problem in 2005 again identified it as a
problem at follow-up in 2007 (Zivin et al., 2009).
In an effort to shed light on the environmental influence of college on disordered
eating, Vohs, Heatherton, and Herrin (2001) conducted a longitudinal research study
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focused on identifying changes in eating attitudes, behaviors, and beliefs in a cohort of
342 women between their senior year of high school and freshman year of college. A
cohort of incoming freshman to a midsized private university in the northeast completed
surveys, prior to their freshman year of college. Equal thirds of the sample completed
follow up surveys in the fall, winter, and spring semesters respectively. The surveys
contained items related to demographic information, body and weight factors, selfperceptions, and disordered eating behaviors, with many of the eating disordered items
coming from the Eating Disorders Inventory (EDI; Garner, Olmstead, & Polivy, 1983).
Results from the study showed that the transition to college was associated with slight
increases in overall Body Mass Index (BMI). In exploring participants’ self-perceptions,
individuals were asked to categorize their own body weight as underweight, average,
overweight, or very overweight and also to rate their satisfaction with their bodies. There
were significant negative changes in self-perception during the transition from high
school to college.
In another university-based study aimed at exploring the factors associated with
abnormal eating attitudes, 5.1% of the sample evidenced abnormal eating attitudes. The
study surveyed 7,812 female Japanese undergraduate students from University's in
Tokyo, Japan (Makino, Hashizume, Yasushi, Tsuboi, & Dennerstein, 2006). They were
asked to fill out the Japanese version of the EAT-26 and lifestyle questionnaires. They
reported the most important factor associated with abnormal eating behaviors to be body
image dissatisfaction. Additionally, they found fewer sleeping hours, irregular meal
habits, cigarette smoking, and higher amounts of exercise to also be associated with
abnormal eating attitudes (Makino et al., 2006).

27

Rozin, Bauer, and Catanese (2003) surveyed 2,200 American traditional
undergraduate students from six geographically distant college campuses in an effort to
support the generalization of food, exercise, and body data across regions of the United
States. Overall they reported that up to 28% of college females reported being obsessed
with their weight and that they observed no differences by region.
In the Rozin et al. (2003) study, a six factor model emerged in their analysis of the
data, weight concern, diet-health orientation, belief in diet-health linkage, food
negativity, eating disorders, and natural/vegetarian, respectively. Rozin et al. (2003)
examined differences in weight concern and eating disorders by gender, as well as other
descriptive variables. Items on the weight concern factor represented questions dealing
with concerns related to weight, appearance, and specific weight concern related
behaviors such as dieting. One fifth of the current sample reported actively being on a
diet, 43% said they were “often” or “always” concerned about their weight, and 47%
thought their thighs were too fat. Scores on weight concern differed by gender with mean
scores for women of .43 and -.63 for men. The authors noted that 58% of men reported
never dieting while only 33% of women reported never dieting, 11% of men reported that
their thighs were too fat while 72% of women endorsed this to be true, and 58% of men
reported being happy with their weight while only 34% of women reported feeling happy
at their current weight.
Items assessing disordered eating behaviors included frequency of bingeing and
purging as well as obsessions about eating and exercising (Rozin et al., 2003). Overall,
20% of the total sample reported obsessing about exercise and 21% about eating. Again,
women showed higher scores on disordered eating items. The principle predictor once
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again was gender, with women showing more disordered scores. Fifteen percent of
women and only 4% of men reported purging on at least one occasion. While 28% of
women classified themselves as obsessed about their weight, only 11% of men also
endorsed obsessing over their weight. Interestingly, there were no significant differences
observed between men and women in the sample in regards to being obsessively
preoccupied with exercise habits or frequency with which they binge.
It is clear that disordered eating, depression, and social anxiety are common
concerns for many college students, concerns that can negatively affect their educational,
social, and physical functioning. While some students seek services to address these
concerns, many others do not. It is important to identify student behaviors that might
reduce the occurrence or severity of these mental health concerns. Exercise and sleep are
two such health promoting behaviors.
Emotional Health (Anxiety and Depression) and Benefits of Exercise
Research has shown that moderate intensity physical activity may lead to
improved levels of positive affect, increase self-esteem, and physical self-worth (Biddle,
2000). An extensive body of research supports the effects of regular exercise in reducing
symptoms of anxiety and depression with some emerging evidence that exercise may also
show promise in being an effective treatment for some eating disorders (Blanco et al.,
2008; Bray & Kwan, 2006; Meng & D'Arcy, 2013; Motta et al., 2012; Wipfli et al.,
2008). Exercise is often promoted in the general media as a means for meeting the
societal desires for thinness and muscularity. It is rare to spend more than an hour
watching television or surfing on the internet without finding some advertisement aimed
at weight loss or building muscle with the goals of attaining the perfect beach body
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physique. However, for young adults, exercise does not appear to get as much publicity
for the other positive effects it can have on mental, physical, and emotional health. There
exists a solid and growing literature base evidencing the strength of regular exercise as
being at or near the treatment efficacy levels of psychotropic medications (Wipfli et al.,
2008).
Given the body of research highlighting the many ways exercise can promote
overall health, there is good reason to believe regular exercise can be an important
contributor to one’s emotional well-being. Early research efforts showed significant
promise regarding the overall health benefits of exercise; however, the early studies
lacked sophistication in the research methods utilized (i.e., largely self-report and
correlational in nature). In an effort to address this concern, recent meta-analyses have
been more stringent in their criteria for inclusion. As expected, these studies support the
earlier research that exercise remains equal to or better in reducing mental health
symptomology, increasing overall health, and reducing health risks than all other
treatment modalities (Blanco et al., 2008; Daley, 2008; Meng & D'Arcy, 2013; Motta et
al., 2012; Strohle, 2009; Warburton et al., 2006; Wipfli et al., 2008).
In a national study assessing for comorbidity of disorders, Goodwin (2003)
reported an association between regular physical activity and lower prevalence of current
major depression, social phobia, specific phobia, and agoraphobia. A recent study
sampling 2,548 adolescent and young adult subjects showed that those who engaged in
regular physical activity had substantially lower overall incidence of any mental health
concerns as well as any comorbid mental disorders after four years and a lower incidence
of somatoform, dysthymic, and some anxiety disorders (Strohle et al., 2007).
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Specifically in relation to anxiety, exercise has been shown to have a therapeutic
benefit at or above the efficacy rates of the majority of the most commonly prescribed
treatments including; cognitive/behavioral therapy, group therapy, relaxation/meditation,
stress management education, and music therapy. The only treatment showing better
results was pharmacotherapy, but even against that modality, the difference was minimal
(Wipfli et al., 2008). Blumenthal et al. (2007) reported that in adults with major
depression, the efficacy of exercise was also comparable to antidepressant medication.
Not surprisingly, in the last few decades exercise has been widely prescribed for the
improvement of one’s mood, self esteem, energy levels, and overall health (Strohle,
2009). Highlighting exercise as a treatment option is clearly applicable to those with
diagnosable disorders, however in the interest of showing its application to an even
broader constituency, some have argued the need for treatments that can be prescribed in
a preventative fashion as well as for relapse prevention (Collins & Dozois, 2008). Given
the disturbing trend towards increasing rates of depression, endorsed thoughts of suicide,
and generally more significant pathology among the traditional college age group, efforts
that show promise in stemming this mounting concern warrant further exploration
(Collins & Dozois, 2008; Gawrysiak et al., 2009).
Particularly from a treatment related perspective, there are numerous reasons that
support exercise as an important option to utilize. As noted above, exercise has been
shown to have an equal or greater impact on reduction of symptoms for depression when
compared to therapy and/or psychopharmacological treatment (Daley, 2008). Exercise
has the potential to have immediate benefits, whereas drug therapy can often take several
weeks to have an observable effect. Exercise is an affordable choice that is also easily
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accessible. It can be performed at the individual’s convenience, and has relatively few
side effects (Daley, 2008). One additional aspect that makes exercise such an important
and useful variable to emphasize is its modifiability, as each individual can choose from
an infinite number of ways to get the recommended dosage of exercise.
With two-thirds of the population in the United States getting insufficient
exercise, understanding and emphasizing the potential benefits to regular exercise has
utility for the great majority of the population. Furthermore, exercise is within an
individual’s control, and, because of how easily it can be adapted to time and setting, can
be applicable to the large majority of the college student body. Additionally, when
promoted in the appropriate way, exercise can provide people with a sense of
achievement, efficacy, and self-determination in their recovery process (Daley, 2008).
Evidence has continued to grow to the point where exercise as a significant lifestyle
variable cannot be ignored. In a college environment, the critical variables of anxiety,
depression, health, and well-being alone make the relationship between them and
exercise one of critical importance. However, exercise is not the only behavior that
might lead to better college student emotional health. Sleep is another important behavior
that many students slight, but one that has important implications for their health.
Emotional Health (Anxiety and Depression) and Benefits of Sleep
Sleep, although not fully understood in terms of the process or mechanisms at
work, has been associated with numerous health benefits and is touted for its restorative
powers. In the course of the last several decades, sleep quantity has gradually diminished
across all age groups, including college aged samples. A study by the Sleep Foundation
in 2010 found that only 4 in 10 Americans reported getting sufficient sleep (Marcus,
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2010). College students on average report over one hour less of sleep per night than just
30 years ago, down to an average of 6.75 hours (Anderson, 2010). Additionally, in
another recent study of college students, 71% reported sleep difficulties compared with
53% in 1988 and 24% in 1978 (Hicks, Fernandez, & Pelligrini, 2001). The cause of this
shift is outside of the scope of this paper although it appears that there exists a multitude
of factors that contribute to the steady decline in sleep quantity including increased social
demands, academic demands, occupational responsibilities, and digital technology
(Carskadon, Acebo, & Jenni, 2004).
According to the American College Health Association’s (ACHA, 2009) National
College Health Assessment (NCHA), college students report lack of sleep as a major
contributor to their poor academic performance and increased stress. In a recent follow up
(ACHA, 2012) college students again reported sleep as problematic, with 25% noting that
they experienced sleep problems that were difficult to manage. In a study of high school
students, the National Sleep Foundation (2006) found that those who reported insufficient
sleep or daytime sleepiness were more likely to report depressed mood and lower grades.
Additionally, 80% of high school students who reported getting enough sleep received
A’s and B’s in their classes (NSF, 2006). Similarly, in a study of college students the
authors found that those college students who carried a full academic load and who
reported poorer sleep quality were more likely to underperform on academic tests
(Howell, Jahrig, & Powell, 2004).
Not surprisingly, insufficient and/or disrupted sleep has been linked to numerous
problems including increased rates of a number of chronic diseases, physiological
illnesses, reduced immunity functioning, and a significant factor in occupational and
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traffic accidents (Division of Adult and Community Health, National Center for Chronic
Disease Prevention and Health Promotion, 2008). Sleep difficulties have prevalence rates
in the general population between 15%-20% for chronic insomnia and 30-40% for
occasional insomnia. In a study exploring the relationship between insomnia and health
in a middle aged population, insomnia was found to be associated with harmful
influences on mood, relationships, physiologic health, and general psychological wellbeing (Sloan & Shapiro, 1993).
In a recent study examining sleep disorders in a college student population,
Gaultney (2010) revealed that over one-fourth of the students surveyed were at risk for at
least one sleep disorder. This study examined sleep behaviors on a large southeastern
state university’s campus via a validated self-report sleep scale, the SLEEP-50. In a
survey of 1,845 undergraduate introductory psychology students, not only were 27% of
those students at risk for a sleep disorder, but there was an overrepresentation of those
students in academic jeopardy (Gaultney, 2010).
Additionally, research links minimal and poor sleep to detrimental physical,
cognitive, and emotional effects. Brand and Kirov (2011) noted the restorative powers of
sleep; sleep’s beneficial role in physical, cognitive, and psychological well-being; and
that sleep’s disruption can be a key player in psychiatric and physical diseases.
Additionally, evidence from recent research supports the hypothesis that sleep is an
important contributor to both preventative efforts and treatment strategies that address
such commonly encountered mental health concerns as depression, anxiety, stress, and
more broadly, the regulation of emotions (Regestein et al., 2010; Vohs, Glass, Maddox,
& Markman, 2011). As quality sleep increases, measures of emotional health, such as
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symptoms of depression, anxiety, and stress decrease while one’s ability to regulate
emotions improves (Barber et al., 2009; Vohs et al., 2011).
In a recent study, Barber et al. (2009) extended the previously noted links
between poor sleep and negative physical, cognitive, and emotional effects within a
college setting. In their study, students were recruited to participate as part of a
psychology course research pool, with 88 students signing up to participate in the study
across two semesters. Prior to inclusion in the study, all participants indicated that they
had not previously been diagnosed with a chronic sleep problem. Participants utilized
sleep diaries to track their sleep habits and recorded their daily strain levels. Barber et al.
(2009) concluded that, in line with prior research, their results supported the role of sleep
in supporting the self-regulatory process and the benefits of sufficient sleep on strain
were optimally achieved through consistent sleep practices.
Sleep, Exercise, and Disordered Eating
In addition to exploring the relationships between sleep, exercise, and affective
distress, the present study also explores the relationship between sleep, exercise, and a
specific behavioral issue that often presents at university counseling centers, disordered
eating.
Unfortunately, there is limited research that examines the relationship between
disordered eating and sleep, with the majority of this research looking at the biological
aspects of sleep within a diagnosed eating disorder population. From this literature base,
there does appear to be a relationship between sleep disturbance and disordered eating.
Recent research has shown that those with a diagnosed eating disorder commonly
complain of sleep problems, that starvation and malnutrition impact the quality of one’s
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sleep, and that sleep disturbances may increase the severity of the eating disordered
symptomatology (Kim et al., 2010).
A study by Kim et al. (2010) assessed sleep disturbances in a sample of 400
Korean women presenting to a mental health facility in an urban community for eating
disorder treatment. The subjects were asked in a structured interview to comment on their
perceptions of disruptions in their sleep habits, sleep behaviors, sleep quality, and sleep
quantity. Results indicated that just over 50% of the sample endorsed disruptions in their
sleep, with sleep disturbances being most prevalent in those representing the binge
eating/purging subtype. Anorexia nervosa, restricting type had only a 15.8% rate of sleep
disturbance whereas anorexia nervosa, binge purge type evidenced a rate of sleep
disturbance of 70.8%. Additionally, they noted that those subjects who endorsed sleep
disturbance also had more significant eating disordered symptoms including higher
bingeing and purging frequency, as measured by the EDI. Finally, difficulties with sleep
onset were the most frequently endorsed sleep disturbance (Kim et al., 2010).
Based on their findings, the authors concluded that sleep disturbances are an
important marker of eating disorders (Kim et al., 2010). They also concluded that
multiple theories could feasibly explain the reasons why sleep disturbance and disordered
eating co-occur. First, they suggest that the emotional features often prevalent with an
eating disorder, such as anger, depression, and irritability may explain the subjective
reports of disrupted sleep. Second, individuals who are sleep deprived may be more
susceptible to behavioral difficulties, resulting in trouble controlling urges during the day.
They did not assess for other common symptoms related to disordered eating, specifically
anxiety and depression, which are often highly correlated within this population.
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One common thread between sleep and disordered eating may be the relationship
both have with the regulation of emotions. Research supports a link between disordered
eating and difficulty in regulating emotions, particularly negative affect (Sim & Zeman,
2006). Costa and McCrae (1992) defined negative affect as a personal factor in the theory
of eating disorder development that subsumes important variables related to disordered
eating such as depression, anxiety, irrational beliefs, maladaptive coping and a lack of
impulse control. In Sim and Zeman’s (2006) study with a sample of adolescent girls,
emotion regulation, conceptualized in terms of negative affect, emotional awareness, and
emotional coping strategies, was a significant predictor of both disordered eating and
body dissatisfaction, even after accounting for age and BMI. Within a college population,
research has supported a relationship between eating concerns, neuroticism, and selfesteem (Brookings & Wilson, 1994; Lester & Petrie, 1998; Mintz & Betz, 1988; Tylka &
Subich, 1999).
Some have argued that negative affect is a salient and predisposing factor to two
of the key predictors of disordered eating, internalization of societal pressures for
thinness and body image disturbance (Striegel-Moore & Cachelin, 1999; Thompson,
Heinberg, Altabe, & Tantleff-Dunn, 1999). Further research has indicated that women
who experience negative emotionality are more likely to self objectify and to generalize
negative emotionality to their bodies (Tylka & Subich, 2004). Some examples of these
relationships include feelings of depression and high levels of negative affect leading to
disordered eating and bulimic symptoms (Killen et al., 1996; Stice, 2001; Stice & Agras,
1998; Wertheim, Koerner, & Paxton, 2001).

37

Negative affect and stress have also been identified as the most common triggers
of a binge-episode (Polivy & Herman, 1993). Additionally, the binge process may be
negatively reinforced via a reduction in negative affect (Deaver, Miltenberg, Smyth,
Meidinger, & Crosby, 2003). This evidence gives rise to the conceptual framework for
disordered eating behaviors presenting as maladaptive efforts to escape or reduce
unwanted negative emotions (Heatherton & Baumeister, 1991; Stice, Nemeroff, & Shaw,
1996). Linking this line of research together with that established by Barber et al. (2009)
lays the groundwork for concluding that if sleep is related to emotion regulation, and the
research base links emotion regulation and disordered eating, then the consequences of
reduced sleep might very well be related to disordered eating. Although a speculative
connection, the research begins to raise questions regarding the possible effect of sleep
not only on the maintenance and resilience of the coping strategies and of emotional
modulation, but also on the consequent manifestation of dysregulation in behavioral
manifestations of disordered body image and eating. In sum, efforts to better understand
these relationships are likely to illuminate the potential benefits of sleep to the overall
emotional health even among those with identified eating related concerns.
Finally, the relationship between exercise behavior and disordered eating is a
complex one with research showing differing results regarding exercise’s role in the
development, exacerbating impact on symptoms, maintenance, prevention, and treatment
of eating related disorders. The large consensus points towards exercise, in moderation,
as a healthy and safe lifestyle choice; however, when it reaches the extreme ends of the
spectrum, particularly on the excessive end, it can become dangerous and significantly
problematic in this population (Campbell & Hausenblaus, 2009; Hausenblas & Fallon,
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2006). In an effort to bring some clarity to the relationship of exercise and body image (a
salient factor in disordered eating), Campbell and Hausenblaus (2009) engaged in an
extensive meta-analytic investigation that included 57 studies investigating the impact of
exercise on body image.
Campbell and Hausenblaus (2009) found that exercise does have an impact on
body image, although less robust than may have been anticipated (mean effect size =
.29). Their research brings some support that, compared to control groups, exercise
interventions did result in improved body image. Due to the heterogeneity in the effects
of the interventions, Campbell and Hausenblaus (2009) chose to examine participant,
design, and exercise intervention features in hopes of accounting for the heterogeneity of
results. One finding of particular interest for the present study is that when looking at
participant factors they did not find a significant difference when looking at gender,
although they did caution there were effect size differences in the interventions between
genders. They speculated that they may not have observed significant differences due to
the low number of studies that specifically examined men (n = 4).
In an example of a study that indicted a negative relationship between exercise
and body image, 338 university students participated in a randomized controlled study
aimed at teaching students behavioral skills necessary for increasing and or maintaining
physical activity habits (Zabinski, Calfas, Gehrman, Wilfley, & Sallis, 2001). In this
study, the secondary effects of the intervention on body image concerns were examined
via two subscales of the Eating Disorder Inventory; Drive for Thinness and Body
Dissatisfaction. Women evidenced a significant increase in drive for thinness without any
changes in body satisfaction whereas men showed no significant changes in drive for

39

thinness or body satisfaction. These results suggest that physical activity interventions
may have some negative consequences of increasing concerns about thinness in women,
and in the form presented in this study, had no measurable impact on men.
Additionally, current research has shown some evidence that it is less about the
amount of exercise and more about the psychological reasoning behind the motivation for
the exercise (Cook & Hausenblaus, 2011). In noting the potential detrimental effects of
exercise in a disordered eating population, Hausenblaus, Cook, and Chittester (2008)
noted that in the absence of pathological factors such as exercise dependence, the benefits
of regular exercise in this population (e.g., improvements in depression, anxiety, stress
reactivity, self-esteem, and body composition), may serve to counteract many of the most
common risk factors for eating disorders (e.g., body dissatisfaction, depression, anxiety,
and increased body mass).
Summary
The research reviewed demonstrates the serious concern of mental health issues,
especially social anxiety, depression, and eating concerns, within a college population.
The high prevalence rates are a clear message of the increasing burden being placed on
college personnel, particularly college counseling center staff, to meet the mental health
needs of the student body. Counseling center directors universally endorse increases in
the numbers of students arriving on campus with previous diagnoses, those seeking out
services, the prevalence of mental health disorders, and the severity of the
symptomatology over the last several years (Benton et al., 2003; Gallagher, 2010; Rando
et al., 2008; Soet & Sevig, 2006; Voelker, 2003). This information alone is concerning,
however when paired with conservative estimates suggesting that only one-third of
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students with diagnosable disorders seek treatment, it is clear that counseling center staff
may be increasingly unable to fully meet the mental health needs of their students.
In light of increasing mental health needs on college campuses and the knowledge
that many students are not seeking counseling to address their mental health concerns,
health behaviors like sleep and exercise grow in their importance and potential utility
with this specific population. Exercise has long been hailed as positively impacting a
variety of health indices, emotional and physical health included. However, many
individuals, including college students, do not obtain adequate levels of exercise.
Elementary schools across the country have decreased or eliminated free recreation time
as part of the day in exchange for more structured educational time, contributing to a
culture where the likelihood of daily exercise for most Americans continues to decline.
Given the cultural shifts toward a society ever more focused on the value of time
and productivity, things like quality sleep and exercise may be viewed as a luxury rather
than a necessity in many people's lives. As such, a focus on sleep and exercise as
intervention points in a student population is imperative. A message that helps restate the
importance of health behaviors can influence college aged students’ perspectives on selfcare, at a time when they are still open to suggestion and able to establish a healthier
lifestyle. Finally, in considering the role of outreach activities from the college
counseling center staff members’ perspective, a key component to such efforts is often
how to help students help themselves. If provided with evidence for the importance of
attending to sleep and exercise and their respective positive influence on emotional
health, the mental health concerns of a campus community can potentially be lessened. If
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gender does moderate the relationship between health behaviors and psychological
distress, then more effective interventions could be crafted for specific target populations.
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Chapter 3
Methodology
Participants
The present study is part of a larger ongoing research project analyzing clinical,
research and demographic data gathered from undergraduate and graduate students
associated with the campus counseling center. The present study is a correlational design
utilizing archival data. Data were collected from all undergraduate students utilizing
counseling services (clinical therapy services, individual or group, peak performance for
sport, and alcohol or other drug sessions) at a midsized northeastern university who filled
out forms for clinical purposes and gave consent to have their responses used for research
purposes across the 2011 academic year. Once the data were cleaned and incomplete
data sets were deleted, the final sample size was 418 undergraduate students (235 male
and 183 female). The average age of the participants was 19.52 (SD = 1.30, range = 18 to
26 years). The majority of students identified as Caucasian/White (78.8%), with 2.6%
identifying African American, 6.7% as Asian American, 6.7% as Hispanic, 2.6% as
Multiracial, and 1.2% as Native Hawaiian or Pacific Islander. The majority of the sample
also identified as heterosexual (94.3%). In regards to academic year, 30.2% of the sample
reported freshman status, 30.2% sophomore status, 21.2% junior status, and 17.9% senior
status. One-fourth of the participants were members of an athletic team and one-third
were members of a fraternity or sorority.
Measures
Measures used included descriptive items from the Standardized Data Set, the
depression, social anxiety, and eating concerns subscales of the Counseling Center
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Assessment of Psychological Symptoms scale (CCAPS-62; Sevig, Soet, Malofeeva, &
Dowis 2006), the Pittsburgh Sleep Quality Index (PSQI; Buysee, Reynolds, Monk,
Berman, & Kupfer, 1989) to assess for sleep quality, and the Godin Leisure-Time
Exercise Questionnaire (GLTEQ; Godin & Shephard, 1985) to measure physical
exercise.
Standardized Data Set (SDS). The Standardized Data Set is a group of questions
designed specifically for the population of college students. Over 100 college counseling
centers provided input in developing the set of questions for which each university
participating in the collection of data, through the Center for the Study of Collegiate
Mental Health (CSCMH), may select the questions they deem most appropriate for their
centers. In addition to a broad range of demographic questions, each center has the option
to select from a large number of more clinically oriented questions to augment their
intake process. Items utilized for the current study gathered data on age, gender,
race/ethnicity, sexual orientation, academic year, college or department enrolled, sorority
or fraternity membership, and intercollegiate athletic participation.
Counseling Center Assessment of Psychological Symptoms (CCAPS-62).
Originally developed by the counseling center at the University of Michigan (2001), the
CCAPS was subsequently modified and the version utilized in this study is the 62-item
instrument with eight subscales (CCMH, 2010). The CCAPS was designed to survey
mental health concerns specifically within a college student population. It has been used
by universities across the country for both clinical and research purposes. The eight
subscales are Depression, Generalized Anxiety, Social Anxiety, Eating Concerns,
Substance Use, Family Distress, Academic Distress, and Hostility. Students are asked to
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rate each question on a 5-point scale, ranging from 0 (Not at all like me) to 4 (Extremely
like me). The normative sample for this instrument included 19, 247 college students
ranging in age from 18-63, with a modal age of 19 and a mean of 22.6. In regards to
gender and race/ethnicity, the development sample was 64.2% female, 35.4% male, and
.2% transgender. Nearly 73% of the sample identified as White/Caucasian, 7.0%
Black/African American, 6.0% Asian American, 4.9% Hispanic/Latino/a, 3.1%
Multiracial, 2.7% Preferred not to answer, 2.5% as Other, .5% as Native America, and
.3% as Native Hawaiian or Pacific Islander. Additionally, in regards to academic status,
18.1% identified as first year students, 19.7% as sophomores, 22.1% as juniors, 22.8% as
seniors, and 14.9% as graduate students. Finally, the sample was collected from across 52
universities.
From this normative sample, the internal consistency alpha coefficients for the
individual subscales were as follows: Depression, .92, Generalized Anxiety, .85, Social
Anxiety, .84, Academic Distress, .82, Eating Concerns, .90, Family Distress, .83,
Hostility, .86, and Substance/Alcohol Use, .84. Given the multidimensional structure of
the instrument, there is not a total score for the CCAPS-62. The eight individual subscale
scores are reported as percentiles since not all of the scales are normally distributed.
Higher scores reflect higher levels of distress on each subscale. The clinical utility of the
subscale scores is that they allow the clinician to compare an individual’s level of distress
to a large clinical sample (N = 19,247). Only the subscales of Depression, Social Anxiety,
and Eating Concerns were used in the current study. Depression is designed to assess for
feelings of low mood, loss of interest in previously enjoyed activities, feelings of
worthlessness and hopelessness, and suicidal ideation. Social Anxiety is designed to
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assess for self consciousness around others, difficulties making friends, and feeling shy or
withdrawn in social situations. Eating Concerns is designed to assess for potentially
problematic eating and body image related attitudes and behaviors. The test-retest
reliabilities for the three subscales were: Depression, .88 at one week and .92 at two
weeks; Social Anxiety, .84 at one week and .89 at two weeks; and Eating Concerns, .87
at one week and .90 at two weeks. In the current sample, the Cronbach’s alpha
coefficients were .81 (Depression), .81 (Social Anxiety), and .86 (Eating Concerns).
In the initial development of the CCAPS, the subscales were all correlated with
measures of similar constructs, selected for their own robustness and established
assessment of their given construct. The Depression scale was paired with the Beck
Depression Inventory (BDI), Generalized Anxiety with the Beck Anxiety Inventory
(BAI), Eating Concerns with the Eating Attitudes Test 26 (EAT-26), Substance Use with
the Alcohol Use Disorders Identification Test, (AUDIT), Social Anxiety with the Social
Phobia Diagnostic Questionnaire (SPDQ), Family Distress with the Self-report Family
Inventory (SFI), Academic Distress with the Academic Adjustment subscale of the
Student Adaptation to College Questionnaire (SACQ), and Hostility with the Trait Anger
Scale of the State-Trait Anger Expression Inventory (STAXI-II). The correlations ranged
from .57 to .81.
Pittsburgh Sleep Quality Index (PSQI). The PSQI (Buysee et al., 1989) is a
standardized, self-report questionnaire that was used to measure subjective sleep quality.
It consists of 19 items measuring the following seven aspects of sleep quality for the
preceding 1-month period: subjective sleep quality, sleep latency, sleep durability, sleep
efficiency, sleep disturbances, use of medications, and day time dysfunction.
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Respondents are asked to indicate frequency on a scale from 0 (not during the past
month) to 3 (three or more times a week). The 19 questions are grouped into these above
mentioned 7 equally weighted components (subscales). The seven component (subscale)
scores are summed to yield a global sleep quality score, ranging for 0 - 21, with higher
scores reflecting poorer sleep quality. Research has supported the role of both the quality
and quantity of sleep being crucial to the recuperative powers of sleep. The PSQI
appropriately incorporates the amount of sleep in its calculation of an overall sleep
quality score, so that the global sleep score blends together aspects of amounts of sleep
with subjective ratings of its quality. A sample question on the PSQI is “during the past
month, how often have you had trouble sleeping because you wake up in the middle of
the night or early morning.”
Buysee et al. (1989) reported reliabilities in a sample of 52 healthy adults (control
group), 62 adults with sleep disorders, and 34 depressed adults. They found the internal
reliability acceptable with a Cronbach’s alpha of 0.83 and test-retest reliability coefficient
of 0.85 for the global score. For the subscale scores, test-retest reliabilities ranged
between .65 and .84 over an average of 28.2 days (range of 1 to 265 days). A total PSQI
cut off score of 5 yields a diagnostic sensitivity of 89.6% and specificity of 86.5% (kappa
= .74, p <. 001) for poor sleep quality (Buysee et al., 1989). The PSQI has been widely
used by both researchers and clinicians to monitor changes in sleep quality as well as
sleep disorder identification in a variety of populations (Buysee et al., 1989). Although
developed for an adult population, the PSQI has been used in adolescent studies.
Godin Leisure-Time Exercise Questionnaire (GLTEQ). Exercise behavior was
measured by the Godin Leisure Time Exercise Questionnaire (Godin & Shephard, 1985).
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This instrument is designed to assess leisure time physical activity. It is made up of four
brief items that ask participants to indicate the number of times in a one week they
typically engage in 3 different categories of physical activity levels for more than 15
minutes. The categories cover mild/minimal effort (e.g., easy walking, golf), moderate
/not exhausting (e.g., fast walking, skiing, tennis), and strenuous/where your heart beats
rapidly (e.g., running, hockey, soccer) exercise performed for at least 15 minutes. The
corresponding MET (kcal/kg/hr) levels for mild (3), moderate (5), and strenuous (9) are
multiplied by the number of times (15 minute units) per week for each respective
intensity level and then summed. The resulting value gives a quantitative measure of
exercise behavior in a given week and could range from 0 to 50+, depending on the
activity level of the individual. Higher scores on the exercise scale indicate more regular
and frequent exercise. A two week test-retest reliability for the GLTEQ of r = .74 has
been reported (Godin & Shephard, 1985). This datum supports the use of the GLTEQ as
a valid, reliable measure of self-reported exercise behavior.
Procedure
Data were collected across the spring 2011 semester, summer 2011 semester, and
fall 2011 semester as part of an ongoing research study within the university counseling
center. All students utilizing the various services provided by the counseling center were
offered the opportunity, while completing their intake paperwork, to participate in this
research study. Upon agreement to having their material included in this research,
participants completed several instruments, including the SDS, CCAPS-62, PSQI, and the
GLTEQ, all standard pieces of the intake process at the selected counseling center.
Participants completed the data entry on individual computers in a semi-private room on
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computers outfitted with privacy screens. All personally identifying information was
removed from the data prior to analyses ensuring the anonymity of the participants.
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Chapter 4
Results
The goal of this study was to examine the relationships between sleep and
exercise and three commonly presenting concerns of college counseling centers,
depression, social anxiety, and eating concerns. A second goal was to determine whether
gender moderated these relationships. Means, standard deviations, and correlations
among study variables are presented in Table 1. As can be seen in Table 1, the measure
of global sleep quality was significantly related to all three dependent variables and the
measure of exercise frequency was significantly related to social anxiety and depression,
but not to the measure of eating concerns. Tests of mean differences (analyses of
variance; ANOVAs) were calculated to determine if there were gender differences on
study variables.
A one-way ANOVA of social anxiety (CCAPS-SA) by gender yielded significant
differences between groups F(1, 417) = 15.52, p < .05 with women having a higher mean
score (1.26) than men (.91). A one-way ANOVA of depression (CCAPS-D) by gender
yielded significant differences between groups F(1, 417) = 7.67, p < .05. Again, the mean
score for women (1.27) was higher than the mean score for men (1.01). A one-way
ANOVA of eating concerns (CCAPS-EC) by gender yielded significant differences
between groups F(1, 417) = 15.83, p < .05. The mean score for women on the scale was
(1.31) while the mean score for men was (.95). A one-way ANOVA of global sleep
quality (G-PSQI) by gender yielded no significant differences between groups F(1, 417)
= 2.76, ns. A one-way ANOVA of exercise frequency (GLTEQ) by gender yielded no
significant differences between groups F(1, 417) = 2.55, ns.
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Table 1
Means, Standard Deviations, and Correlations Among Variables (N = 418)
Variables

1

2

3

4

5

6

1. CCAPS-SA

-

2. CCAPS-D

.516**

-

3. CCAPS-EC

.366**

.705**

-

4. G-PSQI

.299**

.526**

.496**

-

5. GLTEQ

-.162**

-.168**

.047

-.159

-

6. Gender

-.189**

-.134**

-.191**

-.081

.078

-

M

1.06

1.12

1.1

6.97

2.81

.56

SD

.925

.937

.943

3.694

1.075

.497

Note. CCAPS-SA = Counseling Center Assessment of Psychological Symptoms-Social
Anxiety subscale, CCAPS-D = Counseling Center Assessment of Psychological
Symptoms-Depression subscale, CCAPS-EC = Counseling Center Assessment of
Psychological Symptoms-Eating Concerns subscale, G-PSQI = Pittsburgh Sleep Quality
Index global weekday score, GLTEQ = Godin Leisure Time Exercise Questionnaire days
of moderate/strenuous exercise per week.
** p < .01 level (two-tailed).

Three separate hierarchical regression analyses were calculated to explore the
relationships among the health behaviors of sleep and exercise and the dependent
variables of depression, social anxiety, and eating concerns and to test the moderation
hypotheses. The independent variables of global sleep quality and the exercise frequency
were centered in order to reduce multicollinearity (Frazier, Tix, & Barron, 2004). Gender
was recoded to 0 and 1, with females coded as 0 and males coded as 1. Interaction terms
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of gender and the two health behavior variables were created by computing the products
of gender and the centered variables in order to test whether gender moderated the
relationships between the health behavior and psychological concerns variables. The two
health behavior variables and gender were entered in the first step of the regression
equations. The two interaction terms were added in the second step. If the Fchange for the
second step was significant, that would indicate that gender did moderate at least one and
possibly both of the relationships. In the case of significant interaction terms, additional
analyses would be used to understand the interaction.
Preliminary exploratory analysis indicated that there were no extreme
mutlicollinearity problems in the total data, as the largest variance inflation factor was
1.027, nor were any influential data points identified in any of the regression equations.
Finally, the assumptions of independence, normality, and heteroschedacity were met for
the regression equations.
The first regression analysis examined the relationships among the amounts of
quality sleep and exercise and social anxiety. It was hypothesized that amounts of quality
sleep and moderate and vigorous exercise would predict significant amounts of variance
in the measure of social anxiety, with higher quality sleep (lower score) and exercise
(higher score) predicting lower scores on social anxiety. In the first block of the
regression, the combination of gender and the health variables accounted for 12% of the
variance in social anxiety scores. There was no significant change in F at the second step,
indicating that gender did not moderate the relationships among the health variables and
social anxiety. Both the sleep quality score (β = .265; t = 5.671) and the exercise score (β
= -.108; t = -2.319) were statistically significant contributors to this variance. Poorer
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sleep quality and less frequent exercise were related to endorsement of more social
anxiety symptoms. Gender was also predictive (β = -.159; t = -3.450) with being female
being more predictive of increased social anxiety scores.
The second regression analysis examined the relationships among the amounts of
quality sleep and exercise and depression. In the first block of the regression, the
combination of gender and the health variables accounted for 28.5% of the variance in
depression scores. There was no significant change in F at the second step, indicating that
gender did not moderate the relationships among the health variables and depression.
Both the sleep quality score (β = .505; t = 12.004) and gender (β = -.085; t = -2.037) were
statistically significant contributors to this variance. Again, as sleep quality scores
increased (indicating poorer sleep), depression scores also increased evidencing increased
endorsement of depression symptoms. Again gender was predictive, in that being female
was related to increased depression scores. Exercise frequency did not significantly
contribute to the explanation of variance although it approached significance (p = .055).
The third regression analysis examined the relationships among the amounts of
quality sleep and exercise and eating concerns. It was hypothesized that amounts of
quality sleep and moderate and vigorous exercise would predict significant amounts of
variance in the measure of eating concerns, with higher reported amounts of quality sleep
and exercise predicting lower scores on eating concerns. In the first block of the
regression, the combination of gender and the health variables accounted for 26.4% of the
variance in eating concerns scores. There was no significant change in F at the second
step, indicating that gender did not moderate the relationships among the health variables
and eating concerns. Both the sleep quality score (β = .490; t = 11.484) and gender (β = -
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.150; t = -3.554) were statistically significant contributors to this variance. As in the
previous analyses, poorer sleep was related to higher scores on the eating concerns
measure. Being female was also related to increased eating concerns scores. Exercise
frequency did not account for a significant amount of variance in the eating concerns
measure. Results of the regressions are displayed on Table 2.

Table 2
Hierarchical Multiple Regression Analyses Predicting Depression, Eating Concerns and
Social Anxiety (N = 418) with Gender as a Moderator
Depression
Predictor

∆ R2

Step 1

.285**

Eating concerns
∆ R2

β

β

.264**

Social Anxiety
∆ R2

β

.120**

GLTEQ

-.081

.045

-.108*

G-PSQI

.505**

.490**

.265**

Gender

-.085*

-.150**

-.159**

Step 2

.003

.001

.002

GLTEQ x Gender

-.078

.099

-.016

G-PSQI x Gender

.062

.002

.062

Total R2

.284

.261

.117

Note. G-PSQI = Pittsburgh Sleep Quality Index global weekday score, GLTEQ = Godin
Leisure Time Exercise Questionnaire days of moderate/strenuous exercise per week,
GLTEQ x Gender = the centered exercise and gender interaction term, G-PSQI x Gender
= the centered sleep and gender interaction term.
** p < .01. *p < .05.
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Chapter 5
Discussion
There is a considerable body of evidence, both in the academic literature and in
popular culture, regarding the overall benefits of the health behaviors of sleep and
exercise. This is particularly true in relation to their positive effects on one's emotional
and physical health, along with the increased risks of physical and mental health concerns
related to deficits in sleep and exercise (Barber et al., 2009; Carney et al., 2006; Jensen,
2003; Vail-Smith et al., 2009). Specifically in college students, deficits in sleep quantity
and quality have been associated with numerous problems including increased rates of
depression, anxiety, ability to regulate emotions, academic performance, substance use,
aggression, and suicide ideation (Barber et al., 2009; Vail-Smith et al., 2009).
However, even as people are increasingly aware of the importance of physical
activity and sleep to good health, these health behaviors are decreasing in today's college
student population (Buboltz et al., 2001; Waldron & Dieser, 2010). Students are
increasingly resorting to more sedentary lifestyles with less time allotted for activities
they deem not directly related to their academic goals. In addition, university counseling
centers across the country are reporting increasing demands for mental health services
(Benton et al., 2003; Gallagher, 2006: 2010: 2012; Rando et al., 2008; Soet & Sevig,
2006; Voelker, 2003). These are ripe conditions for an imbalance that may influence
counseling centers and their administrative personnel to make decisions regarding the
services they can and are able to provide effectively to their respective campus
communities. The increased service demands (with no foreseeable increases in service
providers) could result in a situation where the demand for services outnumbers the
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supply of services available. One way to forestall this is to attend to preventive services
that may help to reduce the severity of common mental health concerns. The current
study focused on the relationships of exercise and quality sleep to social anxiety,
depression, and eating concerns as a way of informing practice about the feasibility of
emphasizing these health practices in order to decrease the severity of mental health
issues.
Results from the present study provide further support for the positive
relationships among health behaviors sleep and exercise and measures of emotional wellbeing, social anxiety, depression, and eating concerns. The results of the present study are
especially salient when interpreted within the socio-ecologic health model, which
suggests an interplay across a multitude of factors, in particular, recognizing the unique
interplay between individuals and their surrounding environment (CDC, 2010). The
socio-ecologic model is posited as a model aimed at addressing both the social and
environmental influences at play in individual choices and decision making processes in
regards to overall health (CDC, 2010). The findings of this study are largely in line with
prior research, where sleep and exercise have been identified as relating positively to
lower rates of emotionally based concerns (Blanco et al., 2008; CDC 1996; Strohle, 2009;
Warburton et al., 2006; Wipfli et al., 2008). In contrast to the majority of the previous
research, the current study looked at sleep and exercise in combination. This resulted in
some interesting findings, especially the more robust influence of sleep on the measures
of mental health in this study. Sleep was a strong predictor of all three mental health
variables, even when controlling for exercise. Since prior studies have not looked at sleep
and exercise jointly and have been unable to control for the impact of one on the other,
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the present study adds to the literature in a significant way via providing evidence of the
robust nature of sleep's role in relation to mental health concerns above and beyond that
of exercise.
Additionally, because of the limited current literature base, the present study helps
to define the relationship between sleep and eating related concerns (Kim et al., 2010).
Prior research has suggested that those with eating disorders are at risk for sleep related
concerns (Kim et al., 2010). The present study, given the significant relationships
between better sleep and lower reported eating concerns, may suggest that sleep is worthy
of further focus in understanding eating disordered behaviors and in potential treatment
planning for this population. Exercise was not significantly predictive of eating concerns.
Prior research has noted an unclear relationship between exercise and eating related
concerns (Campbell & Hausenblaus, 2009). Because of the possibility that those with
increased eating concerns might engage in excessive or unhealthy levels of exercise, it
was possible that there was a curvilinear relationship between eating concerns and
exercise. The scatterplot of the relation between eating concerns and exercise was
examined; no curvilinear relationship was detected.
Interestingly, although exercise was a significant predictor of reduced symptoms
of social anxiety and borderline in its influence on depressive symptoms, exercise was
not as strong a predictor as sleep in the present study. Prior research has noted exercise as
a strong predictor of the mental health variables explored in this study (Blanco et al.,
2008; Meng & D'Arcy, 2013; Wipfli et al., 2008). The fact that exercise was less
predictive than anticipated is surprising given the extensive literature base noting
exercise’s robust predictive power in relation to markers of emotional health. The results
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of this study may give some indication that prior research was lacking in that it did not
control for sleep. It may also be true that the instrument used to assess exercise was
unable to measure this variable with enough discriminatory skill. This is addressed in
more detail in the limitations section.
Finally, the present study did not support gender as a moderating variable in the
relationships explored. Given prior research that evidenced significant gender differences
across the chosen mental health variables and that there have been reported gender
differences in motivation for physical activity (Campbell & Hausenblaus, 2009), it was
expected that gender would be a significant moderator in the present study (ACHANCHA, 2009; 2012; Gawrysiak et al., 2009; Kessler et al., 2005; Nolen-Hoeksema &
Hilt, 2009). The present study was in line with prior research as it did support women
experiencing more symptoms of all three mental health variables studied (ACHA-NCHA,
2009; 2012; Gawrysiak et al., 2009; Kessler et al., 2005; Nolen-Hoeksema & Hilt, 2009).
However, there were not significant gender differences in the health behaviors of exercise
and sleep. Based on the current findings, it appears that improved sleep, and to a lesser
extent exercise, is likely to benefit both males and females equally and that one sex is not
“better” at handling the effects of sleep or physical activity deficits than the other.
Clinical Implications
There are several potential clinical implications that can be taken from the results
of this study. First, in looking at the rates of exercise and sleep across the sample, an
examination of the mean scores suggests the current sample follows trends seen in prior
research that have noted the decline of both sleep and exercise in this population across
the last several decades (ACHA; 2009; 2012; Anderson, 2010; Buboltz et al., 2001; Hicks
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et al., 2001; NSF 2011; Waldron & Dieser, 2010). The sleep scores suggest that both men
and women in this study are not getting ideal sleep, although men are reporting slightly
better sleep than their female peers. The average sleep score of the present sample is
defined as borderline sleep quality, a score between 5 and 7 (Buysee et al., 1989).
Although those sleep scores are troubling, they are not in excess of what has been
reported in prior studies where large percentages of the students surveyed were in danger
of sleep related concerns (Gaultney, 2010). The reported exercise rates suggest that men
and women in this study fall between the sometimes (1-2 times per week) and moderate
(3-4 times per week) range of exercise, suggesting the majority of the sample exercise
between 2-3 times per week, well below the recommended level. In both cases, the
physical and mental health of the individual is at greater risk as a result of lower quality
sleep and regular exercise.
Second, based on the results of this study, counseling center staff may benefit
their clients by recommending sleep as the primary point of health/lifestyle related
interventions, specifically, regulation of the amount of quality sleep students are getting
on a regular basis. The evidence of this study further supports the position that getting
quality amounts of sleep benefits college students by its relation to reductions in common
emotional concerns of social anxiety, depression, and eating concerns. University
counseling center clinicians may be more likely to recommend exercise, as there exists a
far more substantial literature base positing the positive effects of exercise on mental
health issues, when in fact sleep may be the more powerful health behavior one can make
changes to improve emotionally based concerns. Since the sleep measure assessed both
quality and quantity of sleep, clinicians would be advised to address both aspects of sleep
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with their clients and to help them develop time and social management skills that
prioritized appropriate sleep. Additionally, based on this study's results, clinicians may be
especially cautious in how much they focus on exercise with students who present with
disordered eating, given that the present study showed no effect on eating concerns.
Third, this study found that although sleep and physical activity still positively
predicted scores on the social anxiety measure, they accounted for far less variance in this
measure than the measures of depression and eating concerns. One could speculate that
social anxiety is more trait-based and less responsive to behavioral changes. One might
suspect that those students who struggle with social anxiety would be more likely to
respond favorably to actions that increased such things as social engagement and
interpersonal comfort (e.g., student clubs, sport teams, sorority/fraternity membership)
than to sleep or exercise interventions. One might also speculate that exercise on a
college campus may, in certain settings, increase social anxiety, given that a trip to the
university fitness center can increase anxiety for those prone to social anxiety and selfconsciousness, negating some of the potential power of the anxiolytic effects of the
exercise intervention. Even with the smaller amount of variance accounted for, exercise
was the strongest predictor for social anxiety, which supports prior research into the
anxiolytic effects of exercise (Wipfli et al., 2008). Thus, the recommendation of
increased physical activity for clients with social anxiety should still be considered, but
perhaps in conjunction with other behavioral changes or in discussion of the variety of
ways to meet the physical activity goals.
Finally, one might take the results of the present study, given that this sample
evidenced the strongest relationships between health behaviors of sleep and exercise with
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depression scores, to offer some support for the behavioral activation theory regarding
treatment of depressive symptomatology. Often one of the first interventions suggested
and encouraged for those struggling with depression is setting oneself into motion, both
literally and figuratively. As such it may be the simple act of 'getting moving' that helps
in reduction of depressive symptoms. While that remains a useful intervention approach,
the results of this study suggest that one's ability to manage the negative emotions related
to depression would be most positively influenced via improved sleep. One can surmise
that with being more rested, students may be more likely to be more resilient and
adaptable to the situational factors that, when operating with insufficient sleep, students
may be more prone to react with negative emotions.
Limitations
The present study has several limitations. First, the study makes use of self-report
data, and those data are relatively homogenous, particularly given that the sample is
comprised of university students who all sought services at a single college counseling
center. The sample, although representative of the demographics of the student
population at the university, does not reflect the diversity of the larger geographic region
or other national university based samples.
There are several potential limitations based on the assessment measures used in
the study. Although not a main focus of the study, significant gender differences were
found on the three mental health variables with women endorsing higher rates of all
three. This was not unexpected; however, a close examination of the eating concerns
subscale of the CCAPS-62 suggests that it might not be constructed with equal sensitivity
across genders. The set of questions is slanted toward eating disordered questions that are
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typically endorsed by women with no questions aimed at more typically male
characteristics of problematic body image or eating disordered concerns such as drive for
muscularity, traditionally male desired body parts (arms, chest, shoulders) or muscle
tone. Given the significant gender differences in incidence rates for eating disordered
symptoms, combined with a measure that does not appear to address more male specific
symptoms, it would be worth exploring more gender specific scales for assessing eating
disordered behavior in a college student population.
Although this study made use of arguably the most sensitive and highly regarded
scale for measuring sleep quality, interpretation of the results should still be done with
caution given that it is a self-report measure. One can expect there to be significant error
in the accuracy of reporting such things as sleep latency or hours of actual sleep in a
night, particularly when asked to report retrospectively and being asked to estimate the
averages of these numbers. This is potentially even more problematic with the present
population given that college students are notorious for keeping odd and irregular
sleeping habits influenced by exams, papers and project deadlines, and a myriad of social
engagements to name a few. Additionally, the present research did not include a measure
of social desirability that may have helped improve the accuracy of the results given the
noted limitation of self report data, specifically the potential for college age students to
exaggerate or misrepresent the amount of both sleep and exercise they are likely to
engage in. Even in light of these limitations, sleep was a powerful predictor of the degree
to which students endorsed mental health concerns.
As noted earlier, the Godin Leisure Time Exercise Questionnaire did not allow for
participants’ exercise scores to be broken down more clearly between the amount and
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type of each level of exercise, nor does it clearly define the intensity of the exercise or the
participants’ motivation for the exercise. Knowing the specific type of exercise engaged
in or the motivation for the exercise would help to tease out the potential influence of
these factors on the relationship between exercise and eating concerns (Cook &
Hausenblaus, 2011; Hausenblas & Fallon, 2006). Furthermore, in looking at the specific
population at this university, the sample may actually engage in more mild and moderate
exercise than reported simply due to the physical environment in which their university is
located. Specifically, being located on a hill with challenging terrain to navigate from a
cardiovascular perspective, students may be receiving the benefits of moderate physical
activity, but not noting it as exercise, given that many people often associate organized
sport and/or running, biking, and working out at fitness centers as more typical physical
exercise.
Future Research
The present study adds to a very limited research base in which the health
behaviors of sleep and exercise are studied together and examined as predictors of
emotional health in a college population. As such, one can imagine expanding upon the
current project with a variety of interesting and relevant avenues of study. From a data
collection perspective, the utilization of emerging technology in the future could help
improve upon the accuracy of reported sleep and exercise via digital applications that
accurately track sleep and exercise behaviors, lessening the reliance on retrospective self
report data collection methods. Additionally, there are a number of other salient variables
that one could add to the present set of variables, particularly those that relate to the
social experience of the participants. Given the importance placed upon the interpersonal
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experience of college students and its relation to a number of markers of emotional wellbeing (Frey, Tobin, & Beesley, 2004), exploration into how one's social connectedness
may influence the present study’s variables is likely to provide a more complete picture
of the behaviors most related to emotional well-being.
In addition to the gender based questions raised previously related to the
sensitivity of the CCAPS-62 subscale for eating concerns, further refinement in other
portions of the instruments utilized (e.g., social anxiety subscale) may yield more clear
evidence of the utility of sleep and exercise, particularly as they relate to their anxiolytic
effects. More specifically, there is some argument that anxiety can be broken up into two
broad categories, state and trait (Paluska & Schwenk, 2000). It could be useful to explore
whether sleep and or exercise impact state or trait based anxiety in different ways. Should
a difference emerge, it could be helpful as clinicians to know the type of anxiety a client
presents with when deciding a course of treatment. Specifically, this could help guide
one's emphasis on which health based behavior may have more useful or positive
outcomes.
Additionally, given the research that suggests that the reasons for engaging in
exercise may be more predictive and representative of potential of eating disordered
behavior than the actual exercise, future research that explores the motivation behind the
exercise would likely add to the understanding of how one's view or perception of
exercise influences their body image and body esteem (Cook, Hausenblaus, Tuccitto, &
Giacobbi, 2011). Finally, with the recent publication of a new diagnostic manual, the
DSM-V, and the respective revisions to the definitions of disordered eating, subsequent
research is likely to be influenced by the shifts in diagnosable eating disorders,
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specifically the removal of the ED-NOS classification (APA, 2013). This could allow for
refinements in research in regards to having a more discerning set of diagnostic
categories for eating disordered symptomatology, resulting in research that can explore
the relationships of sleep and exercise on more clearly defined diagnostic categories.
Conclusion
The results of this study help to add to the growing literature base exploring
relationships between the health behaviors of sleep and exercise and commonly occurring
markers of emotional health, social anxiety, depression, and eating concerns. Given the
strong evidence of the contribution of quality sleep to one's emotional health across all
variables, it would behoove university personnel, particularly counseling center staff, to
attend to sleep both in their clinical work and in their outreach work to the larger campus
community. Additionally, although exercise did not prove to be as powerful a predictor
of reduced symptomatology for the explored mental health variables as had been
expected, it did still contribute toward the reduction of symptoms of social anxiety and at
a borderline level depression, giving further support to the benefits of exercise for two
common issues in university settings. The results of this study suggest that further
research that explores sleep and exercise jointly is worthy of further emphasis in order to
tease out the importance of each in the management of emotionally related concerns.

65

References
Addis, M. E., & Mahalik, J. R. (2003). Men, masculinity, and the contexts of helpseeking. American Psychologist, 58, 5-14.
Alexander, L. A. (1998). The prevalence of eating disorders and eating disordered
behavior in sororities. College Student Journal, 32, 66-76.
American College Health Association. (2009). American College Health AssociationNational College Health Assessment (ACHA-NCHA), Spring 2008 reference
group data report (abridged). Journal of American College Health, 57(5), 477-88.
American College Health Association (2012). American College Health AssociationNational College Health Assessment II: Reference Group Executive Summary
Spring 2012. Retrieved from http://www.acha-ncha.org/docs/ACHA-NCHAII_ReferenceGroup_ExecutiveSummary_Spring2012.pdf
American Psychiatric Association. (2000). Diagnostic and statistical manual of mental
disorders. (4th ed., Text Revision). Washington DC: Author.
American Psychiatric Association. (2013). DSM-5 Development. Feeding and eating
disorders. Retrieved from http://www.dsm5.org/Documents/Eating%20
Disorders%20Fact%20Sheet.pdf
Anderson, C. (2010). The impact of sleep on dealing with daily stressors- A need for
controlled laboratory evidence. Stress and Health, 26, 194-197. doi:10.1002/
smi.1301
Association for University and College Counseling Center Directors Annual Survey
(AUCCCD). (2010). Retrieved December 1, 2011 from
http://aucccd.org/img/pdfs/aucccd_directors_survey_monograph_2010.pdf.

66

Baglioni, C., Spiegelhalder, K., Lombardo, C., & Riemann, D. (2010). Sleep and
emotions: a focus on insomnia. Sleep Medicine Reviews, 14(4), 227-238.
Bandelow B., & Stein D. J. (2004). Pharmacotherapy of social anxiety disorder. In:
Social anxiety disorder. New York, NY: Marcel Dekker, 267-297.
Barber, L. K., Munz, D. C., Bagsby, P. G., & Powell, E. D. (2009). Sleep consistency and
sufficiency: are both necessary for less psychological strain? Stress and Health,
26, 186-193.
Barlow, D. H. (2002). Anxiety and its disorders: The nature and treatment of anxiety and
panic (2nd ed.). New York, NY: Guilford Press.
Benton, S. A., Robertson, J. M., Tseng, W. C., Newton, F. B., & Benton, S. L. (2003).
Changes in counseling center client problems across 13 years. Professional
Psychology: Research and Practice, 34, 66–72.
Biddle, S. J. H. (2000). Emotion, mood and physical activity. In S.J.H. Biddle, K.R. Fox,
& S.H. Boutcher (Eds.), Physical activity and psychological well-being (pp. 6387). London, UK: Routledge.
Blanco, C., Okuda, M., Wright, C. H., Hasin, D. S., Grant, B. F., Shang-Min, L., &
Olfson, M. (2008). Mental health of college students and their non-college
attending peers: Results from the national epidemiologic study on alcohol and
related conditions. Archives of General Psychiatry, 65, 1429–1437.
Blumenthal, J. A., Babyak, M.A., Doraiswamy, P. M., Watkins, L, Hoffman, B. M.,
Barbour, K. A., … Sherwood, A. (2007). Exercise and pharmacotherapy in the
treatment of major depressive disorder. Psychosomatic Medicine, 69, 587–596.

67

Boyd, V., Hattauer, E., Brandel, I. W., Buckles, N., Davidshofer, C., Deakin, S., … Steel,
C. M. (2003). Accreditation standards for university and college counseling
centers. Journal of Counseling and Development, 81, 168-177.
Brand S., & Kirov R. (2011). Sleep and its importance in adolescence and in common
adolescent somatic and psychiatric conditions. International Journal of General
Medicine. 4(1), 425–42.
Bray, S. R., & Kwan, M. Y. W. (2006). Physical activity is associated with better health
and psychological well-being during transition to university life. Journal of
American College Health, 55(2), 77-82.
Brockelman, K. F. (2009). The interrelationship of self-determination, mental illness, and
grades among university students. Journal of College Student Development,
50(3), 271-286.
Brookings, J. B., & Wilson, J. F. (1994). Personality and family-environment predictors
of self-reported eating attitudes and behaviors. Journal of Personality Assessment,
63, 313-326.
Brown, S., & Schiraldi, G. (2004). Reducing subclinical symptoms of anxiety and
depression: A comparison of two college courses. American Journal of Health
Education, 35(3), 158-164.
Buboltz, W. C. Brown, F., & Soper, B. (2001). Sleep habits and patterns of college
students: A preliminary study. Journal of American College Health, 50, 131-135.
Buysse, D. J., Reynolds III, C. F., Monk, T. H., Berman, S. R., & Kupfer, D. J. (1989).
The Pittsburgh Sleep Quality Index: A new instrument for psychiatric practice

68

and research. Journal of Psychiatric Research, 28(2), 193-213. doi:
10.1016/0165-1781(89)90047-4.
Campbell, A., & Hausenblas, H. A. (2009). Effects of exercise interventions on body
image: A meta-analysis. Journal of Health Psychology, 14, 780-793.
Carney, C. E., Edinger, J. D., Meyer, B., Lindman, L., & Istre, T. (2006). Daily activities
and sleep quality in college students. Chronobiology International, 2, 623-37.
Carskadon, M. A., Acebo, C., & Jenni, O. G. (2004). Regulation of adolescent sleep:
Implications for behavior. Annals of the New York Academy of Sciences, 1021,
276-291.
Centers for Disease Control and Prevention. (1996). Physical activity and health: A report
of the Surgeon General. Atlanta, GA: U.S. Department of Health and Human
Services.
Center for Disease Control. (2010). The association between school-based physical
activity, including physical education, and academic performance. Atlanta, GA:
U.S. Department of Health and Human Services.
Center for Collegiate Mental Health (CCMH). (2010). 2010 annual report. Retrieved June
5, 2011 from http://ccmh.squarespace.com/storage/CCMH_2010_Annual_
Report.pdf
Center for the Study of Collegiate Mental Health (CSCMH). (2009). Executive summary
2009 pilot study. Retrieved June 5, 2011 from Penn State University Counseling
& Psychological Services Web site: http://www.sa.psu.edu/caps/research_center.
shtml

69

Collins, K. A., & Dozois, D. J. A. (2008). What are the active ingredients in preventative
interventions for depression? Clinical Psychology: Science and Practice, 15, 313–
330.
Cook, B. J., & Hausenblas, H.A. (2011). Eating disorder-specific health-related quality of
life and exercise in college females. Quality of Life Research, 20(9), 1385-1390.
doi: 10.1007/s11136-011-9879-6
Cook, B., Hausenblas, H. A., Tuccitto, D., & Giacobbi, P. (2011). Eating disorders and
exercise: A conceptual modeling analysis of a conceptual model. European
Eating Disorders Review, 19, 216-225.
Costa, P. T., & McCrae, R. R. (1992). Multiple uses for longitudinal personality data.
European Journal of Personality, 6, 85–102.
Costello, E. J., Erkanli, A., Fairbank, J. A., & Angold, A. (2002). The prevalence of
potentially traumatic events in childhood and adolescence. Journal of Traumatic
Stress, 15, 99-112
Daley, A. (2008). Exercise and depression: a review of reviews. Journal of Clinical
Psychology in Medical Settings, 15, 140-147.
Deaver, C., Miltenberger, R., Smyth, J., Meidinger, A., & Crosby, R. (2003). An
evaluation of affect and binge eating. Behavior Modification, 27, 578-599.
Division of Adult and Community Health, National Center for Chronic Disease
Prevention and Health Promotion. (2008). Sleep and sleep disorders: A public
health challenge. Retrieved November 6, 2011 from
http://www.cdc.gov/sleep/index.htm

70

Dunn, E. C., Larimer, M. E., & Neighbors, C. (2002). Alcohol and drug-related negative
consequences in college students with bulimia nervosa and binge eating disorder.
International Journal of Eating Disorders, 32, 171-178.
Dyson, R., & Renk, K. (2006). Freshmen adaptation to university life: Depressive
symptoms, stress, and coping. Journal of Clinical Psychology, 62(10), 1231-1244.
Eisenberg, D., Gollust, S. E., Golberstein, E., & Hefner, J. L. (2007). Prevalence and
correlates of depression, anxiety and suicidality among university students.
American Journal of Orthopsychiatry, 77(4), 534-542.
Eisenberg, D., Nicklett, E. J., Roeder, K., & Kirz, N. (2011). Eating disorder symptoms
among college students: Prevalence, correlates, and treatment-seeking. Journal of
American College Health, 59(8), 700-707.
Ekkekakis, P., Backhouse, S. H., Gray, C., & Lind, E. (2008). Walking is popular among
adults but is it pleasant? A framework for clarifying the link between walking and
affect as illustrated in two studies. Psychology of Sport and Exercise, 9, 246-264.
Fallahi, C. R., Austad, C. S., Fallon, M., & Leishman, L. (2009). A survey of perceptions
of the Virginia Tech tragedy. Journal of School Violence, 8(2), 120-135.
Fehm, L., Beesdo, K., Jacobi, F., & Fiedler, A. (2008). Social anxiety disorder above and
below the diagnostic threshold: Prevalence, comorbidity and impairment in the
general population. Social Psychiatry and Psychiatric Epidemiology, 43, 257-265.
Frazier, P. A., Tix, A. P., & Barron, K. E. (2004). Testing moderator and mediator effects
in counseling psychology research. Journal of Counseling Psychology, 51, 115134.

71

Frey, L. L., Tobin, J., & Beesley, D. (2004). Relational predictors of psychological
distress in women and men presenting for university counseling center services.
Journal of College Counseling, 7, 129–139.
Fuligni, A. J., & Hardway, C. (2006). Daily variations in adolescents' sleep, activities,
and psychological well-being. Journal of Research on Adolescence, 16, 353-378.
Furr, S. R., Westefeld, J. S., McConnell, G. N., & Jenkins, J. M. (2001). Suicide and
depression among college students: A decade later. Professional Psychology:
Research and Practice, 32, 97-100.
Gallagher, R. P. (2006) National Survey of Counseling Center Directors. Alexandria,
VA: International Association of Counseling Services, Retrieved Nov. 30, 2011,
from http://www.iacsinc.org/.
Gallagher, R. P. (2010) National Survey of Counseling Center Directors. Alexandria,
Va.: International Association of Counseling Services, Retrieved Nov. 30, 2011,
from http://www.iacsinc.org/.
Gallagher, R. P. (2012) National Survey of Counseling Center Directors. Alexandria,
Va.: International Association of Counseling Services, Retrieved May 31, 2013,
from http://www.iacsinc.org/.
Garner, D. M., Olmstead, M. P., & Polivy, J. (1983). Development and validation of a
multidimensional eating disorder inventory for anorexia nervosa and bulimia.
International Journal of Eating Disorders, 2, 15-34.
Gaultney, J. F. (2010). The prevalence of sleep disorders in college students: impact on
academic performance. Journal of American College Health, 59(2), 91-97.

72

Gawrysiak, M., Nicholas, C., & Hopko, D. R. (2009). A Randomized Controlled Trial of
Behavior Activation for Depressed Colleges Students. Journal of Counseling
Psychology, 56, 468-475.
Godin, G., & Shephard, R. J. (1985). A simple method to assess exercise behavior in the
community. Canadian Journal of Applied Sport Sciences, 10(3), 141-146.
Retrieved November 10, 2010 from http://ukpmc.ac.uk/abstract/MED/
4053261/reload= 0;jsessionid=EVcaXchCKBaV1OvyCKdK.4
Goodwin, R. D. (2003). Association between physical activity and mental disorders
among adults in the United States. Preventative Medicine 3, 698–703.
Gordon-Larsen, P., Nelson, M. C., & Popkin, B. M. (2004). Longitudinal physical
activity and sedentary behavior trends: adolescence to adulthood. American
Journal of Preventive Medicine, 27(4), 277-283.
Guthman, J. C., Iocin, L., & Konstas, D. D. (2010). College students exhibiting more
severe mental illness, study finds. American Psychological Association. Retrieved
August 11, 2012 from http//www.apa.org
Hartley, M. T. (2010). Increasing resilience: Strategies for reducing dropout rates for
college students with psychiatric disabilities. American Journal of Psychiatric
Rehabilitation, 13(4), 295-315.
Hausenblas, H. A., Cook, B. J., & Chittester, N.I. (2008). Can exercise treat eating
disorders? Exercise and Sport Sciences Reviews, 36, 43–47.
Hausenblas, H. A., & Fallon, E. A. (2006). Exercise and Body Image: A meta-analysis.
Psychology and Health, 21, 33-47.

73

Heatherton, T. F., & Baumeister, R. F. (1991). Binge eating as escape from selfawareness. Psychological Bulletin, 110(1), 86–108.
Hicks, R. A., Fernandez, C., & Pellegrini, R. J. (2001). Striking changes in the sleep
satisfaction of university students over the last two decades. Percept Mot Skills,
93(3), 660.
Higginbotham, H. K., & Rando, R. (unpublished). Trend data in American College
Health Association National College Health Assessment and National College
Health Assessment II.
Hollingsworth, K. R., Dunkle, J. H., & Douce, L. (2009). The high-risk (disturbed and
disturbing) college student. New Directions For Student Services, 128, 37-54.
Howell, A. J., Jahrig, J. C., & Powell, R. A. (2004). Sleep quality, sleep propensity and
academic performance preview. Perceptual Motor Skills, 99, 525–535.
Hunt, J., & Eisenberg, D. (2010). Mental health problems and help-seeking behavior
among college students. Journal of Adolescent Health, 46, 3-10.
Johnson, K. A., Johnson, J. E., & Petzel, T. P. (1992). Social anxiety, depression, and
distorted cognitions in college students. Journal of Social and Clinical
Psychology, 11(2), 181-195.
Kadison, R., & DiGeronimo T. (2004). College of the overwhelmed: the campus mental
health crisis and what to do about it. San Francisco, CA: Jossey-Bass.
Kashdan, T. B., & Roberts, J. R. (2004). Social anxiety’s impact of affect, curiosity, and
social self-efficacy during a high self-focus social threat situation. Cognitive
Therapy and Research, 28(1), 119-141.

74

Kelly, W. E. (2004). Sleep-length and life satisfaction in a college student sample.
College Student Journal, 38(3), 428-430.
Kessler, R. C., Berglund, P., Demler, O., Jin, R., Doretz, D., … Merinkangas, K. R.
(2003). The epidemiology of major depressive disorder: Results from the national
comorbidity survey replication (NCS-R). Journal of the American Medical
Association, 289, 3095-3105.
Kessler, R. C., Chiu, W. T., Demler, O., & Walters, E. E. (2005). Prevalence, severity,
and comorbidity of 12-month DSM-IV disorders in the national co-morbidity
survey replication. Archives of General Psychiatry, 62, 617-627.
Kessler, R. C., Foster, C. L., Saunders, W. B., & Stang, P. E. (1995). Social
consequences of psychiatric disorders I: Educational attainment. The American
Journal of Psychiatry, 152(7), 1026-1032.
Killen, J. D., Taylor, C. B., Hayward, C., Haydel, K. F., Wilson, D. M., Hammer, L., …
Strachowski, D. (1996) .Weight concerns influence the development of eating
disorders: A 4-year prospective study. Journal of Consulting and Clinical
Psychology, 64, 936–940.
Kim, K. R., Jung, Y., Shin, M., Namkoong, K., Kim, J., & Lee, J. (2010). Sleep
disturbance in women with eating disorder: Prevalence and clinical
characteristics. Psychiatry Research, 176, 88–90. doi:
10.1016/j.psychres.2009.03.021
Kuehner, C. (2003). Gender differences in unipolar depression: an update of
epidemiological findings and possible explanations. Acta Psychiatrica
Scandinavica, 108(3), 163–174.

75

Liebowitz, M. R. (2003). Guidelines for using the Liebowitz social anxiety scale. Version
Date June 5th.
Lester, R., & Petrie, T. A. (1998). Physical, psychological, and societal correlates of
bulimic symptomatology among African American college women. Journal of
Counseling Psychology, 45, 315-321.
Lesure-Lester, E. G. (2001). Dating competence, social assertion, and social anxiety
among college students. College Student Journal, 35(2), 317-321.
Makino, M., Hashizume, M., Yasushi, M., Tsuboi, K., & Dennerstein, L. (2006). Factors
associated with abnormal eating attitudes among female college students in Japan.
Archive of Women’s Mental Health, 9, 203–208.
Marcus, M. B. (2010). Americans of all races don’t get enough sleep. USA Today.
Retrieved December 3, 2011 from http://www.usatoday.com/news/health/201003-08-sleepsurvey08_ST_N.htm
Meng, X., & D'Arcy, C. (2013). The projected effect of increasing physical activity on
reducing the prevalence of mental health disorders among Canadian men and
women: A national population-based community study. Preventative Medicine,
56, 59-63.
Merikangas, K., Avenevoli S., Suddhasatta, A., Zhang, H., & Angst, J. (2002). The
spectrum of social phobia in the Zurich cohort study of young adults. Biological
Psychiatry, 51, 81-89.
Mintz, L. B., & Betz, N. E. (1988). Prevalence and correlates of eating disordered
behaviors among undergraduate women. Journal of Counseling Psychology, 35,
463–471.

76

Motta, R. W., McWilliams, M. E., Schwartz, J. T., & Cavera, R. S. (2012). The role of
exercise in reducing childhood and adolescent ptsd, anxiety, and depression.
Journal of Applied School Psychology, 28(3), 224-238.
Mowbray, C. T., Megivern, D., Mandiberg, J. M., Strauss, S., Stein, C. H., Collins., …
Lett, R., (2006). Campus mental health services: recommendations for change.
American Journal of Orthopsychiatry, 76, 226–237.
Much, K., & Swanson, A. L. (2010). The debate about increasing college student
psychopathology: Are college students really getting “sicker?” Journal of College
Student Psychotherapy, 2010, 24 (April-June) pp. 86-97.
Murdock, N. L., Alcorn, J., Heesacker, M., & Stoltenberg, C. (1998). Model training
program in counseling psychology. The Counseling Psychologist, 23, 658‐672.
National Association of Anorexia Nervosa and Associated Disorders (2000). 10 year
study. Retrieved January 19, 2012 from
http://www.anad.org/site/anadweb/content.php?type=1&id=6982
National Eating Disorders Association (2006). National eating disorders association
announces results of eating disorders poll on college campuses across the nation.
National Institute of Mental Health (2004). Eating disorders: Facts about rating
disorders and the search for solutions. Bethesda, MD: Retrieved December 1,
2012 from http://www.nationaleatingdisorders.org/
National Eating Disorders Association-NEDA. (2008). Retrieved December 11, 2011
from http://www.nationaleatingdisorders.org/

77

National Sleep Foundation (2006). Sleep in American Poll: Summary findings. Retrieved
December, 11, 2011 from http://www.sleepfoundation.org/atf/cf/%7BF6BF2668A1B4-4FE8- 8D1AA5D39340D9CB% 7D/2006_summary_of_findings.pdf
National Sleep Foundation (2011). Sleep in America Poll: Exploring connections with
communications technology use and sleep. Retrieved June, 3rd, 2013 from
http://www.sleepfoundation.org/sites/default/files/sleepinamericapoll/SIAP_2011
_Summary_of_Findings.pdf
Nolen-Hoeksema, S. (1994). An interactive model for the emergence of gender
differences in depression in adolescence. Journal of Research on Adolescence,
4(4), 519-534.
Nolen-Hoeksema, S., & Hilt, L. M., (2009). Gender differences in depression. In I.H.
Gotlib & C.L. Hammen (Eds.) Handbook of Depression (2nd ed., pp. 386-404).
New York, NY: Guilford Press.
Nolen-Hoeksema, S., Larson, J., & Grayson, C. (1999). Explaining the gender difference
in depressive symptoms. Journal of Personality and Social Psychology, 77, 1061–
1072.
Paluska, S. A., & Schwenk, T. L. (2000). Physical activity and mental health current
concepts. Sports Medicine, 29, 167–180.
Parham, E. S., Lennon, J., & Kolosi, M. (2001). Do all college students have eating
disorders? Healthy Weight Journal, 15(3), 36-41.
Polivy, J., & Herman, C. P. (1993). Etiology of binge eating: Psychological mechanisms.
In C. G. Fairburn & G. T. Wilson (Eds.), Binge eating: Nature, assessment, and
treatment. New York, NY: Guilford Press.

78

Purdon, C., Antony, M., Monteiro, S., & Swinson, R. (2001). Social anxiety in college
students. Journal of Anxiety Disorders, 15, 203-215.
Rando, R., Barr, V., & Aros, C. (2008). The Association for University and College
Counseling Center Directors Annual Survey. 2008. Retrieved March 8, 2012,
from http://www.aucccd.org/?page=resources_directorsurveys.
Reed, J., & Ones, D. S. (2006). The effect of acute aerobic exercise on positively
activated affect: A meta-analysis. Psychology of Sport and Exercise, 7, 477-514.
Reed, M., McLeod, S., Randall, Y., & Walker, B. (1996). Depressive symptoms in
African-American women. Journal of Multicultural Counseling and
Development, 24, 6-14.
Regestein, Q., Natarajan, V., Pavlova, M., Kawasaki, S., Gleason, R., & Koff, E. (2010).
Sleep debt and depression in female college students. Psychiatry Research, 17(1),
34-9.
Rozin, P., Bauer, R., & Catanese, D. (2003). Attitudes to food and eating in American
college students in six different regions of the united states. Journal of
Personality & Social Psychology, 85, 132-141.
Schwitzer, A. M., Rodriguez, L. E., Thomas, C., & Salimi, L. (2001). The Eating
Disorders NOS diagnostic profile among college women. Journal of American
College Health, 49, 157–166.
Sevig, T. D., Soet, J. E., Malofeeva, E., & Dowis, J. (2006). Development and validation
of the Counseling Center Assessment of Psychological Symptoms. Unpublished
manuscript. University of Michigan, Ann Arbor, MI.

79

Sim, L., & Zeman, J. (2006). The contribution of emotion regulation to body
dissatisfaction and disordered eating in early adolescent girls. Journal of Youth
and Adolescence, 35, 219–228.
Sloan, E. P., & Shapiro, C. M. (1993). Editorial. Journal of Psychosomatic Research, 37,
1-2.
Soet, J., & Sevig, T. (2006). Mental health issues facing a diverse sample of college
Students: Results from the College Student Mental Health Survey. NASPA
Journal, 33 (3), 410-431.
Sokol, Justin T. (2009). Counseling psychology within the university: A study of roles
and functions, Graduate Journal of Counseling Psychology, 1(2), Article 12.
Stathopoulou, G., Powers, M., Berry, A., Smits, J., & Otto, M. (2006). Exercise
interventions for mental health: A quantitative and qualitative review. Clinical
Psychology: Science and Practice, 13, 179–193.
Stice, E. (2001). A prospective test of the dual pathway model of bulimic pathology:
Mediating effects of dieting and negative affect. Journal of Abnormal Psychology,
110, 124-135.
Stice, E., & Agras, W. S. (1998). Predicting onset and cessation of bulimic behaviors
during adolescence: A longitudinal grouping analyses. Behavior Therapy, 29,
257-276.
Stice, E., Nemeroff, C., & Shaw, H. (1996). A test of the dual pathway model of bulimia
nervosa: Evidence for restrained-eating and affect-regulation mechanisms.
Journal of Social and Clinical Psychology, 15, 340-363.

80

Stone, A. M., & Merlo, L. J., (2012). Psychiatric medication-seeking beliefs and
behaviors among college students. American Journal of Drug and Alcohol Abuse
38(4), 314-321.
Striegel-Moore, R. H., & Cachelin, F. M. (1999). Body image concerns and disordered
eating in adolescent girls: Risk and protective factors. In N.G. Johnson, M.C.
Roberts, & J. Worell (Eds.), Beyond appearance: A new look at adolescent girls.
Washington, DC: American Psychological Association.
Ströhle, A., Höfler, M. Pfister, H., Müller, A. G., Hoyer, J., Wittchen, H. U., & Lieb, R.,
(2007). Physical activity and prevalence and incidence of mental disorders in
adolescents and young adults. Psychological Medicine, 37(11), 1657-1666.
Ströhle, A. (2009). Physical activity, exercise, depression and anxiety disorders. Journal
of Neural Transmission, 116, 777-784.
Thompson, J. K., Heinberg, L. J., Altabe, M., & Tantleff-Dunn, S. (1999). Exacting
beauty: Theory, assessment and treatment of body image disturbance.
Washington, DC: American Psychological Association.
Turk, C. L., Heimberg, R. G., Orsillo, S. M., Holt, C. S., Gitow, A., Street, L. L.,
Schneier, F. R., & Liebowitz, M. R. (1998). An investigation of gender
differences in social phobia. Journal of Anxiety Disorders, 12, 209–223.
Tylka, T. L., & Subich, L. M. (1999). Exploring the construct validity of the eating
disorder continuum. Journal of Counseling Psychology, 46, 268-276.
Tylka, T. L., & Subich, L. M. (2004). Examining a multidimensional model of eating
disorder symptomatology among college women. Journal of Counseling
Psychology, 51(3), 314-328. doi: 10.1037/0022-0167.51.3.314

81

U.S. Department of Health and Human Services (USDHHS) (2000). Healthy people
2010: National health promotion and disease prevention objectives. Washington,
DC: U.S. Department of Health and Human Services.
U.S. Department of Health and Human Services (2008). Physical activity guidelines for
Americans (USDHHS). Washington DC. Retrieved September 8, 2012, from
http:// www.health.gov/paguidelines/.
Vail-Smith, K., Felts, W. M., & Becker, C. M. (2009). Relationship between sleep quality
and health risk behaviors in undergraduate college students. College Student
Journal, 43(3), 924-930.
Voelker, R. (2003). “Mounting Student Depression Taxing Campus Mental Health
Services.” Journal of the American Medical Association, 289, 2055–2056.
Vohs, K. D., Glass, B. D., Maddox, W. T., & Markman, A. B. (2011). Ego depletion is
not just fatigue: Evidence from a total sleep deprivation experiment. Social
Psychological and Personality Science, 2(2), 166-173.
Vohs, K. D., Heatherton, T. F., & Herrin, M. (2001). Disordered eating and the transition
to college: A prospective study. International Journal of Eating Disorders, 29,
280–288.
Waldron, J. J., & Dieser, R. B. (2010). Perspectives of fitness and health in college men
and women. Journal of College Student Development, 51(1), 65-78.
Walsh, R. (2011). Lifestyle and mental health. American Psychologist, Advance online
publication. doi:10.1037/a0021769
Warburton, D. E., Nicol, C. W., & Bredin, S. S. (2006). Prescribing exercise as
preventive therapy. Canadian Medical Association Journal, 174, 961-974.

82

Weinstock, L. S. (1999). Gender differences in the presentation and management of
social anxiety disorder. Journal of Clinical Psychiatry, 60, 9-13.
Wertheim, E. H., Koerner, J., & Paxton, S. J. (2001). Longitudinal predictors of
restrictive eating and bulimic tendencies in three different age groups of
adolescent girls. Journal of Youth and Adolescence, 30, 69-81.
Wipfli, B. M., Rethorst, C. D., & Landers, D. M. (2008). The anxiolytic effects of
exercise: A meta-analysis of randomized trials and dose-response analysis.
Journal of Sport & Exercise Psychology, 30, 392-410.
World Health Organization (2008). The global burden of disease 2004 update. Retrieved
September 8, 2012, from http://www.who.int/healthinfo/global_burden_disease/
GBD_report_2004update_full.pdf
Zabinski, M. F., Calfas, K. J., Gehrman, C. A., Wilfley, D. E., & Sallis, J. F. (2001).
Effects of a physical activity intervention on body image in University seniors:
Project GRAD. Annals of Behavioral Medicine, 23, 247-252.
Zimbardo, P. G. (1977). Shyness: What it is, what to do about it. Reading, PA: AddisonWesley.
Zivin, K., Eisenberg, D., Gollust, S., & Golberstein, E. (2009). Persistence of mental
health problems and needs in a college student population. Journal of Affective
Disorders, 117, 180-185.

83

Appendix A
SDS

84

85

86

Appendix B
CCAPS-62

87

88

Appendix C

PSQI

89

90

Appendix D
GLTEQ

91

92

